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FEATURES _. 


: 
m Life : 2000 hours at Specified Maximum operating 
_ temperature with ripple current applied 
+ TS-U Series; + 85°C 
* TS-NH Series ; + 105°C 


@ Wide Variations of Size from low Profile to Tall Profile 


| m@ Anti-solvent : Freon-TE. TES, TP-35 or Equivalents for 
Ratings of 16V to 100V DC 


SPECIFICATIONS 


Performance Characteristics 


TS-U Series 16V to 450V DC 
TS-NH Series 16V to 400V DC 


ae 
TS-U Series — 40°C to +85°C — 25°C to +85°C 
TS-NH Series —40°C to +105°C —25°C to +105°C 


+20% (120Hz. + 20°C) 


Leakage current shall be measured after a 5 minute application of rated working voltage 
at + 20°C. 


1<3xJWV [pA] : 


(C = nominal capacitance in microfarads, V = rated working voltage in volts) 


FReted working votage iM) | ve [a [3 | #0 | @ | 0 


Rie] eee 


Rated Working Voltage 


Operating Temperature Range 


Capacitance Tolerance 


Leakage Current 


Tangent of Loss Angle 


Surge Voltage 


— 


Aluminum Electrolytic Capacitors 


TS-U/TS-NH Series , Large Can with Snap-in Terminals — y 
SPECIFICATIONS (continued) \ot é 


Performance Characteristics 


Ripple Current Refer to tabulated standard products table. | 


Ringle'e 4 [Frequency [Hz] [Hz] | 50 Herkeoe $iataa ¢ [500 | 1k |10k-50k 
i rent Correction ; = 
racntce er etcency ae ue ve-roov | 0.93 | 095 | 1.00 | 1.05 | 108 | 1.15 _ 


Test Conditions 


7000 2000 


DC voltage with maximum permissible ripple current at 
specified temperature herein (Sum of DC voltage and 


High Temperature Loading Applied voltage super-imposed peak AC voltage for maximum é 


permissible ripple current should be equal to rated DC 
working voltage). 


Post test requirements at + 20°C 


Leakage current S Initial specified value 
Capacitance change < +20% of initial measured value 
= 150%. of Min needle 


Test conditions 


Sa oo || | 


Post test conditioning by application of voltage 


Rated working voltage 

Shelf Life 
Through a resistor after application of voltage é 
24h to 48h after discharge 


Capacitors for ratings of 16V to 100V DC shall be capable of withstanding exposure to 
following cleaning solvents. 
Cleaning 
Freon-TE, TES, TP35 or Liquid or | < 5 min seed 
; point at Acceptable 
equivalents vapor (total) en 


Aluminum: Electrolytic Capacitors 


Large Can with Snap-in Terminals TS-U/TS-NH Series 


PART NUMBER SYSTEM 


amen ne TS-U Series 
| G _ | TS-NH Series 


fe] [ec] [e] P| 
Capacitance Code in uF 
First two Significant 
digits figures 
Third Number of zeros 
digit to follow 


P| zen [s1smm| aomm [Somm_ 
i a co 
Paomm{ a [ ea | 7 | u_ 
= 


For case size code Z, “L” increases to 51mm. 


W.V. 


Pw. | 
Pic | sev If 2a | 1000 
Pie | asv If 2c | soy 
Pav_|_asv [20] 200v | 


Pan [sv |p 2 
P| aov aw] 


DIMENSIONS [mm] 


Polarity Bar Vinyl Sleeve 
a t0.8x1.5 2-$2+0.1 


eae 


Safety Vent NE 


Top Insulation ris 
Disc 


Perforation Layout Terminal Details 
(Bottom View) 


Aluminum Electrolytic Capacitors 


TS-U/TS-NH Series Large Can with Snap-in Terminals - 


STANDARD PRODUCTS TABLE 


TS-U Series 


Nominal 
Capacitance 


Rated * Maximum 


Workin icc] 
g (120Hz, Permissible Dimensions 
Voltage 
+ 20°C) (120Hz, @DxL 
+ 85°C) ino 
[Arms] 


ECES1CG472E 22x 31.5 


ECES1CG682G 
ECES1CG682K 
ECES1CG682Q 


ECES1CG103H 
Phe Ye ae 3 ECES1CG103M 
30x25 ECES1CG103R 


22x50 ECES1CG153N 
25x40 : ECES1CG153T 
30x 31.5 ECES1CG153X 


25x50 
30x40 
SODGSIIES 


22x25 


4700 ECES1CU472D 


-ECES1CU682E 
ECES1CU682J 


22X315 
25x25 


1.80 


22x50 
25x40 
3031.5 


ECES1CU103G 22x40 
ECES1CU103K 


ECES1CU103Q 


ECES1CU153H 
ECES1CU153M 
ECES1CU153R 


ECES1CU223N 
ECES1CU223T 
ECES1CU223X 


ECES1CG223U 
ECESTCG2237 


ECES1EU472E 22x31.5 ECES1EG472G 22 x 40 
ECES1EU472J 25x25 V0 ECES1EG472K 25x31.5 
ECES1EGA72Q 30x25 


22x50 
25x40 
30x31.5 


25x50 
30x40 
Bo xXsieD 


ECES1EG682H 
ECES1EG682M 
ECES1EG682R 


ECES1EG103N 
ECES1EG103T 
ECES1EG103X 


22x40 
25x31.5 
30x25 


/H SAND, 
25x40 
30x31.5 


25 x 50 


ECES1EU682G 
ECES1EU682K 
ECES1EU682Q 
ECES1EU103H 
ECES1EU103M 
ECES1EU103R 


ECES1EU153N 


ECES1EU153X aa%o 1.5 x 


ECES1EU223U 30x50 
EceStEU223y | 35% 40 po | ecesecunsa | a5xsi_| 400 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


Dire lis Beacon 


—— ECES1VG152D 22x25 ares 
ECES1VG222E 22x 31.5 
ECES1VG222) 25x25 

ECES1VG332G 

stele 1.70 ECES1VG332K 

ECES1VG3320 


ECES1VG472H 


Uleepetes] 
ccesivuana0 


ECES1VU332E 
ECES1VU332J 


ECES1VU472G 22x50 


ECES1VG682X 


ECES1VU472K ECES1VG472M 25x40 2.30 
ECES1VU472Q ECES1VG472R 30x 31.5 
ECES1VU682H 22x50 ECES1VG682N 

ECES1VU682M 25 x 40 ECES1VG682T 2.90 


ECES1VU682R 3031.5 
ECES1VG103U 


ECES1VU103N 25x50 ee 
ECES1VU103T 30x 40 3.50 
ECES1VU103X 35x315 ECE INGIOZY Beep 

ECES1VU153U 30 x50 

ECES1VU223z_ | 35x51 | 

i ec ECES1HG102D 22x25 an 


ECES1HG152E 22315 


ECES1HG222G 22x40 


mente Cas aon 1.40 ECES1HG222K 25x315 1.90 
ECES1HG222Q 30x25 
ECES1HU332G 22 x 40 ECES1HG332H 
ECES1HU332K 25x31.5 1.70 ECES1HG332M 2.30 
ECES1HU332Q 30x25 ECES1HG332R 
ECES1HU472H 22x50 ECES1HG472N 25x50 
ECES1HU472M 25 x 40 2.10 ECES1HG472T 30x40 2.80 
ECES1HU472R 30x31.5 ECES1HG472X 3531.5 
ECES1HU682N 25x50 psreraseans ates 
ECES1HU682T 30 x 40 naan pees sr 3.20 
ECES1HU682X 35x31.5 


ECES1HU103U 30x50 
10 000 ECES1HU103Y 35 x40 ECES1HG103Z 35x51 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load ce at 85°C. 


ECES1JU102D 


ECES1JU152E 
ECES1JU152J 


—ECESIJG681D_ | 
ECES1JG102E 
ECES1JG102J 
ECES1JG152G 
ECES1JG152K 
ECES1JG152Q 


ECES1JG222H 
ECES1JU222K 25 x31.5 ECES1JG222M 


225¢51-0 
25x25 


ECES1JU222G 22x40 


3031.5 


35>Sie5 


4700 


6 800 


he a 
aoa 
= J » ” Ss > 
if ee 
| aii: 
ry 
» 4 m 
pam (OG Sy i 
j Al ty , 
¥ x i 
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ECES1JU332H 22x50 ECES1JG332N 
ECES1JU332M 25 x40 ECES1JG332T 
ECES1JU472N 25x50 
ECES1JU472T 30x 40 relegate pnber. 
ECES1JU682U 30 x50 
10°000 Ecesiu103z_— | 35x51 | (330° || Soccetos |) SSSR 
ECES1KG681E 22x31.5 
ECES1KG102G 22x 40 
ECESIKU102E ie Sa 1.20 ECES1KG102K 2531.5 
ECES1KG102Q 30x25 


ECES1JU222Q 3025 ECES1JG222R 
ECES1JU332R 3031.5 ECES1JG332X 
ECES1JG472U 30x50 
ECES1JU472X Ehoipres (Ms, 
ECES1KU102J 
22x40 ECES1KG152H 22x50 


ECES1KU152G 
ECES1KU152K 
ECES1KU152Q 


2H SU5 ECES1KG152M 25x 40 
30x25 ECES1KG152R 3031.5 


ECES1KU222H 22x50 ECES1KG222N 25x50 

2200 ECES1KU222M 25x40 1.70 ECES1KG222T 30x 40 2.30 
ECES1KU222R 30x31.5 ECES1KG222X 35x31.5 
ECES1KU332N 25x50 

3 300 ECES1KU332T 30x40 2.10 Beaune en! swe 2.80 
ECES1KU332X 35x315 7 


ECES1KU472U 30x50 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


[Sa 


ECES2AG471E 2231.5 1.20 
ECES2AG471J 25x25 3 
ECES2AG681G 22x 40 


ECES2AG681K 
ECES2AG681Q 


ECES2AU681E 
ECES2AU681J 


ECES2AU102G 


22x40 ECES2AG102H 22x50 
ECES2AU102K 25 X31.5 ECES2AG102M 25x 40 1.70 
ECES2AU102Q 30x25 ECES2AG102R 30x 31.5 
ECES2AU152H ECES2AG152N 25x50 
ECES2AU152M ECES2AG152T 30x40 2.10 
ECES2AU152R ECES2AG152X See tes 


ECES2AU222N 25 x50 
ECES2AU222T 30x40 


ECES2AG222U 30x50 a4 
ECES2AU222X 35315 BGESCAG223 4 aye) 
ECES2AU332U 30x50 
ECES2AU472Z ef 


os BE Ee ee 
ecesacursio | 22x25 | oes 


ECES2CG221E 2231.5 
ECES2CG221J 25x25 
ECES2CU271E 22X310 
ECES2CU271J 25x25 
ECES2CG331G_- 
ECES2CG331K 25 X 31.5 
ECES2CG331Q 30x25 


ECES2CU391G 
ECES2CU391K 
ECES2CU391Q 


ECES2CG471H 22x50 


ECES2CG471M 25x40 1.40 
ECES2CG471R 3031.5 
ECES2CU561H 
ECES2CU561M 
ECES2CU561R 
ECES2CG681N 
ECES2CG681T 1.70 


ECES2CG681X 3531.5 


% TS-U series withstands the same ripple currents specified in’ TSW/TSS series for 1000 hours load:life at 85°C. 


200 


180 
220 
270 
330 
390 
470 
680 
820 


ECES2CU821T 
ECES2CU821X 


“| ~ ECES2CU122U 30x50 EE 
| ECES2CU122Y 35x40 Em ss 
ECES2CU152Z 


ECES2DU151D 


ECES2DU221E 
ECES2DU2215 


ECES2DU331G 
ECES2DU331K 
ECES2DU331Q 


ECES2DU471H 
ECES2DU471M 
ECES2DU471R 


ECES2DU561N 


ECES2DU561T 
ECES2DU561X 


ECES2DU681N 
ECES2DU681T 
ECES2DU681X 


ECES2DU821U 30x50 
ECES2DU821Y 35 x 40 
ECES2DU102U 
ECES2DU102Y 


1200 ECES2DU122Z 2.10 


ECES2CU821N 


ECE 


$2CG122Z 
oT asco i 


ECES2DG101D | 22x25 | ¢ 


ECES2DG151E. | 22x315 | 
22x25 ECES2DG151J 25x25. 


ECES2DG181G 
ECES2DG181K 
ECES2DG181Q 


ECES2DG221G 
ECES2DG221K 
ECES2DG221Q 


ECES2DG271H 
ECES2DG271M 
ECES2DG271R 


ECES2DG331H 
ECES2DG331M 
ECES2DG331R 


SS SS 


S 
for) 
N 


22x31.5 
25x25 


22x40 
Fda Ys 9 et 
30x25 


3031.5 


30x31.5 


ECES2DG391N 25x50 
ECES2DG391T 30x40 1.25 
ECES2DG391X 35 X31.5 


22x50 ECES2DG471N 25x50 

25x40 1.30 ECES2DG471T 30x40 

30x 31.5 ECES2DG471X 35.x305 ‘ 
ECES2DG561U 30x50 
ECES2DG561Y 35 x 40 


25x56 
30x40 
35x31.5 


ECES2DG681U 


ECES2DG681Y 


30x50 
35x40 128 


~ — 
wn :S 
° ro) 


1.70 
30x50 
35 x 40 i 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


eto Se) 3 
ota ate 


ECES2EG101E 22x31.5 
ECES2EG101J 25x25 


ECES2EG151G 
ECES2EG151K 
ECES2EG151Q 


} TEESOD E33 


22x 31.5 
Dh ian ECES2EU151J 25x25 
L 


ee | eters a 
- _— a 


eh eceszecioik—fie5xais4 | oss || 
m1 ECES2EU221G 22 x40 ECES2EG221H 22x50 
ee ” ECES2EU221K 25x31.5 0.87 ECES2EG221M 25x40 
Bee ey | ECES2EU2210 30x25 ECES2EG221R 30x315 
| — ECES2EG271N 25x50 
. ECES2EG271R 30x31.5 
| Eces2EU331H 22x50 ECES2EG331N 

ECES2EU331M 25x40 ECES2EG331T 30x40 1.25 

ECES2EU331R 30x31.5 ECES2EG331X 35x31.5 


ECES2EU391N 
ECES2EU391T 30x 40 
ECES2EU391X 


1.20 ECES2EG391X 35x315 1.30 
hep. gon 
© 1g acacnciltds fe Niloky ECES2EGA71U 30x50 
ECES2EU471T 30 x 40 1.30 yA 282 pet aie Gd 1.45 
ECES2EU471X 35%31.5 
ECES2EU561U 30x50 - 
ECES2EU561Y 35x40 
ECES2EU681U 30x50 
ECES2EU681Y 35 x 40 or fascia naam enue 


ECES2GG470E 22x315 
ECES2GG680G 22x40 

See hay ris 0.35 ECES2GG680K 2531.5 0.56 
ECES2GG680Q 30x25 


ECES2GU101G 22x 40 ECES2GG101H 22x50 
ECES2GU101K 2531.5 0.47 ECES2GG101M 25 x 40 
ECES2GU101Q 30x25 ECES2GG101R 3031.5 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


74a pe Sao WW) 


ECES2GU151H_ | 


22K50 Fl ECES2GG151N 
ECES2GU151M 25x40 | 0. ECES2GG151 
ECES2GU151R 3031.5 ECES2GG151X 
ee eceszesz21y 
ECES2GG221Y | 
ECES2GU221X 


ECES2WU680G 


68 ECES2WU680K 0.38 
ECES2WU680Q 
‘ECES2WU101H 

100 ECES2WU101M 


ECES2WU151N 
ECES2WU151T 0.70 
ECES2WU151X 
ECES2WU221U 30 x50 
330 ECES2WU331Z 35x51 


% TS-U series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. é 


-| a 
ECES2WU101R 
| 


luminum Electrolytic Capacit — 
ee oe Panasonic 


TS-UP/TS-HA Series 
FEATURES | 


Lt Life : 2000 hours at specified maximum 
Operating temperature with ripple current 
applied 
- TS-UP Series ; + 85°C 
+ TS-HA Series ; + 105°C 


m Reduced Size: 
- TS-UP Series ; up to 40% less volume than 
TS-U Series” 
- TS-HA Series ; up to 50% less volume than 
TS-NH Series 


@ Wide Variations of Size from Low Profile to 
Tall Profile 


SPECIFICATIONS 


TS-UP Series 16V to 450V DC 
TS-HA Series 16V to 400V DC 


Rated Working Voltage 


TS-HA Series —- 40°C to + 105°C — 25°C to + 105°C 


Capacitance Tolerance +20% (120Hz, + 20°C) 


| <3xJCV [A] measured after a 5 minute application of rated working voltage at 
+ 20°C (C = nominal capacitance in microfarads, V = rated working voltage in volts). 


fewdwonngomee [wef -e [= [| a Tw 


Leakage Current 


ratio [ae 


Tangent of Loss Angle 


[Rated working votege iv [16 [2 | | » | @ | 0 | 


[Rated working vege WI [100 | 160 | 200 | 250 | 0 | a0 | 


Refer to tabulated standard products table. 


rewwer tr TsO eo Te [sm [re fea 
aan 


Surge Voltage 


Ripple Current 


Ripple Current Correction 
Factor for Frequency 


Aluminum Electrolytic Capacitors 


TS-UP/T S-HA Series Large Can with Snap-in Terminals 
SPECIFICATIONS (continued) 2T 


High Temperature Loading 


Shelf Life 


Performance Characteristics 


Test conditions 


Z000h Z000h 
Son eee 105°C 


DC voltage with maximum permissible ripple current at 
specified temperature herein (Sum of DC voltage and 

Applied voltage super-imposed peak AC voltage for maximum 
permissible ripple current should be equal to rated DC 
working voltage). 


Post test requirements at +20°C 


Leakage current S Initial specified value 
Capacitance change < +20% of initial measured value 
= 200% ef infvaleneasiedvante 


Test conditions 


aS ee Te 


Post test conditioning by application of voltage 


Applied voltage Rated working voltage 


Post test requirements at +20°C (after Post test conditioning) 


Leakage current S Initial specified value 
Capacitance change s +20% of initial measured value 


tan 6 < 200% of initial specified value 


oA 


Aluminum Electrolytic Capacitors 


Large Can with Snap-in Terminals TS-UP/TS-HA Series 


PART NUMBER SYSTEM 


iene AOS TS-UP Series 
TS-HA Series 


GEGEOER RE 


[code | wv. [code | wy. 
Pie [16 fp 2 | 1000 
Pie | asv_ pac | s60v 
Pw [asv_ ff a0 | 2000 
Tam | sov fp 2e | 2s0v_ 
re ed ee 
re [ eo [paw | as0v_ 


Capacitance Code in pF 
First two | Significant 
digits figures 
Third Number of zeros 
digit to follow 


DIMENSIONS [mm] 


Polarity Bar Vinyl Sleeve 
hy t0.8x1.5 2-$2+0.1 


Safety Vent * 
cont 


Top Insulation a 
Disc 


Perforation Layout Terminal Details 
(Bottom View) 


2 


ns M 
Se ee 


ECOS1CP123B A 
ECOS1CP123C A 


ECOS1CP153B A 
ECOS1CP153C A 


18.000 ECOS1CP183B A 


ECOS1CP183C A 


ECOS1CP223B A 
ECOS1CP223C A 
ECOS1CP223D A 


22 000 


ECOS1CP273C A 


aie hi ECOS1CP273D A 


ECOS1CP333C A 


ECOS1CP333D A 
ECOS1CP333E A 


33 000 


39 000 


47 000 


56 000 
68 000 
4700 


ae 


ECOS1EP822B A 


eg ECOS1EP822C A 


ECOS1EP103B A 


10 000 ECOS1EP103C A 


ECOS1EP103D A 


ae es, Sed | a BH Se ae sell 
—— —s — 
rn . 


ECOSICP103B A | 22x30 53 
| EcosicP103C A 25 x 25 


ECOS1CP393D A 30 x 45 
ECOS1CP393E A 35x 35 
ECOS1CP473D A 30 x 50 355 
ECOSICP473E A 35 x 40 : 
ECOSICP563E A 5.40 
ECOS1CP683E A 35 x 50 5.80 


ECOS1EP682B A 22x 30 
6 800 ECOS1EP682C A 25x25 2.30 


ECOS1CA103B 
ECOS1CA103C A 


ECOS1CA123B A 


= . a 2.70 ECOS1CA123C A 
ECOS1CA123D A 
ECOS1CA153B A 
A4%do 3.20 ECOS1CA153C A 


peas ECOS1CA153D A 
ECOS1CA183B A 
ECOS1CA183C A 
ECOS1CA183D A 
ECOS1CA183E A 


ECOS1CA223C A 


22 x 40 
25 x 30 


3.60 ECOS1CA223D A 

ECOS1CA223E A 

ECOS1CA273C A 

2 499 4.10 ECOS1CA273D A 
30 x 35 


ECOS1CA273E A 


ECOS1CA333D A 


ECOS1CA333E A 


ECOS1CA393D A 
ECOS1CA393E A 


30 x 50 
35 x 40 


357/50 


22 red 2.00 
22 x 30 2.20 


22 x 30 
25 x 25 2.40 


ECOS1CA473E A 


ECOS1CA563E A 


ECOS1EA472B A 
ECOS1EA562B A 


ECOS1EA682B A 
ECOS1EA682C A 


ECOS1EA822B A 
ECOS1EA822C A 
ECOS1EA822D A 


30 x 45 


N 
~ 
oO 


22x30 
25% 25 2.50 


ECOS1EA103B A 
2.70 ECOS1EA103C A 3.00 
ECOS1EA103D A 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


NF rsd ae 


as 


ECOS1EA123B A 
ECOS1EA123C A 
ECOS1EA123D A 
ECOS1EA123E A 


ECOS1EA153C A 
ECOS1EA153D A 
ECOS1EA153E A 


ECOS1EA183C A 
ECOS1EA183D A 
ECOS1EA183E A 


ECOS1EA223D A | 30x 45 ath 
——} ECOS1EA223E A | 35x35 
ett £COS1EP273D-A 30x45 
4 aed ectorerare9 i] 35x39 pte renimrpr a | aor 9: -ciaila 
: ECOS1EP333D A 30x 50 


4700 ECOS1VP472B A 22 x30 
ECOS1VP472C A 25x25 


ECOS1EP123B A 
ECOS1EP123C A 
ECOS1EP123D A 


ECOS1EP153B A 
ECOSTEP153C°A 
ECOS1EP153D A 


ECOS1EP183C A 
ECOS1EP183D A 


ECOS1EP223C A 
ECOS1EP223D A 30x40 


25x50 


ECOS1VA472B A 22 x 35 ie 
ECOS1VA472C A 25 x25 
ECOS1VP562B A 22x 30 ECOSTVASB2B A 
Bora yaeese Fahy: 2.30 ECOS1VA562C A 2.40 
ECOSIVAS62D A 
ECOS1VA682B A 
6 800 pete thE ‘ len 2.40 ECOS1VA682C A 2.60 
ECOS1VA682D A 
ECOS1VA822B A 
22x 40 ECOS1VA822C A 
ads 25x35 A ECOS1VA822D A 2.90 
ECOS1VA822E A 
ECOSIVA103C A 
10 000 3.00 ECOS1VA103D A 3.20 
12.000 


ECOS1VA103E A 
% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


ECOS1VP822B A 
ECOS1VP822C A 


ECOS1VP103B A 
ECOS1VP103C A 
ECOS1VP103D A 
ECOS1VP103E A 


ECOS1VP123C A 
ECOS1VP123D A 
ECOS1VP123E A 


ECOS1VA123C A 
3.30 ECOS1VA123D A 3.50 
ECOS1VA123E A 


| 
— 
ao 
| 


~ STANDARD PRODUCTS TABLE 


{ 


ECOS1VP153C A 
ECOS1VP153DA 30 x 40 
ECOS1VP153E A 35 x30 


| Ecosivp183p A 30x45 
| Ecosivp183e A 35x35 
ECOS1VP223D A 30x50 
ECOS1VP223E A 35x40 
27 000 ECOS1VP273E A 4.80 
33 000 ECOS1VP333E A 35x50 5.30 


ECOS1HP332B A 22x30 
3 300 ECOS1HP332C A 25%25 ef 
22x30 
25x25 z.u¢ 


E 
ECOSIVA153DA © 


efY ECOS1VA153E A 


4.10 ECOS1VA183E A 


ECOS1VA223E A 35 x 50 


ECOS1HA182B A 22 x 25 | -150S 
ECOS1HA222B A 22 x 30 


ECOS1HA272B A 22 x 30 
ECOS1HA272C A Ce BH 4 
ECOS1HA332B A 22% 39 
ECOS1HA332C A 25 x 30 


ECOS1HA392B A 
ECOS1HA392C A 2.20 
ECOS1HA392D A 


ECOS1HP392B A 


3 900 ECOS1HP392C A 


ECOS1HA472B A 
ECOS1HA472C A 


ECOS1HP472B A 


cm | seosirarc a | art r 
ECOS1HA472E A 
ECOS1HP562B A Bayi i 
ECOS1HP562C A 2.30 2.80 


ECOS1HA562D A 
ECOS1HA562E A 


ECOS1HP562D A 


ECOS1HP682B A ECOS1HA682C A 
ECOS1HP682C A 2.60 ECOS1HA682D A 3.30 


ECOS1HP682D A ECOS1HA682E A 


ECOS1HP822C A 25x45 ECOS1HA822D A 30 x 45 
as ECOS1HP822D A 30x35 2-29 ECOS1HA822E A 39 oo so 


ECOS1HP103C A 
ECOS1HP103D A 3.40 


6 800 


ECOS1HA103D A 


10 000 ECOS1HA103E A 


ECOS1HP103E A 


ECOS1HP123D A 30x 45 
12,000 ECOS1HP123E A 35.35 
ECOS1HP153D A 30x50 


ECOSIHA153E A 35 x 50 4.80 
18.000 ECOS1HP183E A 4.30 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


“nd 
: ih ey 
©) ames accion F 


| ECOSIIAI2Z2B A | A 

ECOS1JA152B A 22 x HBL 
ECOS1JA152C A 25 x 25 
ECOS1JA182B A 22 x 30 
ECOS1JA182C A 25 x 25 


A OSSSAA At 2073 


A, 25 < 


ECOS1JA222B A 22 x 35 
ECOS1JA222C A 25 x 30 


ECOS1JA272B A 
ECOS1JA272C A «a0 
ECOS1JA272D A 


ECOS1JA332B A 
ECOS1JA332C A 


ECOS1JP272B A 
ECOS1JP272C A 


ECOS1JP332B A 


rae on 2 
: ECOS1JA332E A 
ECOS1JP392B A ECOS1JA392C A 
ECOS1JP392C A ECOS1JA392D A 2.70 
ECOS1JP392D A ECOS1JA392E A 
EROS EEE es ECOS1JA472C A 
ECOS1JP472C A 
ECOS1JA472D A 3.00 
ECOS1JP472D A San aie 
ECOS1JPA72E A 
See cman ECOS1JA562D A 30 x 45 x5 
ECOS1JA562E A 35 x 35 : 


ECOS1JP562E A 


ECOS1JP682C A 
ECOS1JP682D A 
ECOS1JP682E A 


ECOS1JA682D A 
ECOS1JA682E A 


30.<%.50 
fae 


10 000 ECOS1JP103E A Ste ECOS1JA103E A 35 x 50 haa 


ECOS1KA102B A 22 x 30 1.30 
ECOS1KA102C A 25 x 25 k 
ECOS1KA122B A 22 x 30 
ECOS1KA122C A 25:6 25 
ECOS1KA152B A 22 x 35 1.70 
ECOS1KA152C A 25 x 30 : 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 
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Aluminum Electrolytic Capacito 
Large Can with Snap-in Termina 


TS-UP/TS-HA Series 


> oS. 


‘STANDARD PRODUCTS TABLE oS 


_ TS-UP Series 


Nominal 


Rated 


i * Maximum |}. 
vecae sore Permissible 
Voltage (120Hz, Part Number Dimensions 

H DXxL 
IV] ae ie (120Hz, 
WF] + 85°C) 
[Arms] 


ECOS1KA222B A 
ECOS1KA222C A 
ECOS1KA222DA 
ECOS1KA222E A 


ECOS1KP222B A 
ECOS1KP222C A 
ECOS1KP222D A 


ECOS1KP272B A ECOS1KA272C A 
ECOS1KP272C A ECOS1KA272D A 
ECOS1KP272D A ECOS1KA272E A 


ECOS1KA332C A 
ECOS1KP332C A ECOS1KA332D A 


2700 
pane ECOS1KP332D A ECOS1KA332E A 


3900 ECOS1KP392C A ECOS1KA392D A 
ECOS1KP392D A ECOS1KA392c A 355x635 

4700 ECOS1KP472C A ECOS1KA472D A 30 x 50 3.30 
ECOS1KP472D A ECOS1KA472E A 35 x 40 ‘ 
ECOS1KP562D A 30x45 
ECOS1KP682D A 30x50 


| aaeenarrzone |: al 
550 ECOS2AA821B A 22 x 30 
ECOS2AA821C A 25 x 25 
sae ECOS2AP102B A 22x 30 ECOS2AA102B A 22 x 35 Re: 
ECOS2AP102C A 25x25 ECOS2AA102C A 25 x 30 : 
ECOS2AP122B A ECOS2AA122B A 
1200 Peace Sees, ECOS2AA122C A 
ECOS2AA122D A 
ECOS2AP152B A 
1500 ECOS2AP152C A 150 
100 ECOS2AP152D A 
ECOS2AP182B A 
1800 ECOS2AP182C A 1.60 ECOS2AA182D A 
ECOS2AP182D A ECOS2AA182E A 
ECOS2AP222B A ECOS2AA222€ A 
2200 ECOS2AP222C A 1.80 ECOS2AA222D A 
ECOS2AP222D A ECOS2AA222E A 
ECOS2AP272C A 25 x 45 ECOS2AA272D A 30 x 45 
ECOS2AP332C A 25x50 ECOS2AA332D A 30 x 50 
3 300 ECOS2AP332D A 30 x 40 ECOS2AA332E A 35 x 40 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


ECOS1KP332B A 


ECOS2AA152B A 
ECOS2AA152C A 
ECOS2AA152D A 
ECOS2AA152E A 


ECOS2AA182C A 


ee Mn. 
a. 


ars 


ECOS2AA392E A 

ECOS2AA472E A 35 x 50 
ECOS2CA271B A 22 x 25 1.10 
ECOS2CA331B A 22 x 30 1.20 


Z 


70 
1.20 


BR sood } ECOS2CP391B A 22x30 ECOS2CA391B A 22 x 30 ier 
eee 8 ECOS2CP391C A 25x25 ECOS2CA391C A 25 x 25 
i yn | ECOS2CP471B A 22 x30 ECOS2CA471B A 22 x 35 
™ | ECOS2CP471C A 25x25 ECOS2CA471C A 25 x 30 


ECOS2CA561B A 
ECOS2CA561C A 
ECOS2CA561D A 


ECOS2CA681B A 
ECOS2CA681C A 
ECOS2CA681D A 


ECOS2CP561B A 
ECOS2CP561C A 
ECOS2CP561D A 


ECOS2CP681B A 
ECOS2CP681C A 
ECOS2CP681D A 


ECOS2CP821B A 
ECOS2CP821C A 
ECOS2CP821D A 


ECOS2CP102C A 


- 
~ 
o 


ECOS2CA821C A 
ECOS2CA821D A 


25 x 40 
30 x 30 2.00 
25 x 45 
30 x 35 2.20 


ECOS2CA102C A 


ECOS2CP102D A 1.80 

ECOS2CP102E A  Stessamia boi 

pacer eed ECOS2ca122C A | 25 x 50 
ECOS2CP122D A 1.98 Beet d_ bausoise ad 2.30 
ECOS2CP122E A 


ECOS2CA152D A 30 x 45 
ECOS2CA152E A Lote 1 
ECOS2CA182D A 30 x 50 
ECOS2CA182E A 35 x 40 


ECOS2CP152D A 30x 45 03 
ECOS2CP152E A 35.%35 : 
ECOS2CP182D A 30x50 
1800 ECOS2CP182E A 35x40 eave 
ige2002. | ECOS2CP222E A 2.20 ECOS2CA222E A 35 x 50 
2700 ECOS2CP272E A 35 x 50 2.50 Te Lae 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


2.50 
2.70 
2.90 


Vr ?/TS- 1A_Serie es_ 


STAN DARD PRODUCT S TABLE | 


“ECOS2DA2218 A | Tas dj 
ECOS2DA271B. A | 22x30 
ECOS2DA271C A | 25 x 25 
ECOS2DA331B A | 22 x 30 
ECOS2DA331C A | 25x 25 


ECOS2DA391B A 22 x 35 
ECOS2DA391C A 
ECOS2DA391D A 


ECOS2DA471B A 
ECOS2DA471C A 
ECOS2DA471D A 


ECOS2DA561B A 
ECOS2DA561C A 
ECOS2DA561D A 


22x25 


ECOS2DP271B A 
ECOS2DP331B A 22x30 
ECOS2DP331C A 25x25 

ECOS2DP391B A 22 x 30 

25x25 


ECOS2DP391C A 


¥ 
4 
os 
M4 ¢ fr 4 7 
} * , 
= kita 
ap ie a ¥ 
. wa) 3 
* & J) » 
™ 3 | ¥ ll ? a 
% — a = 
, o. 4 2 
La > ie x Pal as . 
H . 
bat oS 
& ‘= a 


ECOS2DP471B A 
ECOS2DP471C A 
ECOS2DP471D A 


470 


ECOS2DP561B A 
ECOS2DP561C A 
ECOS2DP561D A 


ECOS2DP681B A 
ECOS2DP681C A 
ECOS2DP681D A 


ECOS2DP821C A 


ECOS2DA681C A 


Ge ECOS2DA681D A 


ECOS2DA821C A 
ECOS2DP821D A ECOS2DA821D A 
ECOS2DP821E A ECOS2DA821E A 


a 
Apteasy elie ECOS2DA102D A 30 x 45 
ECOS2DP102D A 68 ECOS2DA102E A 35 x 35 
ECOS2DP102E A x 
oe ECOS2DP122D A 30x45 ECOS2DA122D A 30 x 50 
ECOS2DP122E A 35x35 ECOS2DA122E A 35 x 40 
ECOS2DP152D A 30x50 
1500 rtd Sets) Pad ECOS2DA152E A 35 x 50 


1 800 ECOS2DP182E A 35 x45 2.12 
2 200 ECOS2DP222E A 35x50 2.20 
ECOS2EA181B A 22 x 30 
ECOS2EA181C A 257¢ 25 
ECOS2EA221B A 22 x 30 
ECOS2EA221C A 25 x 25 


820 


fe] 
=) 
So 
a 


ECOS2EP181B A 22x25 
ECOS2EP221B A 22 x30 
ECOS2EP221C A 25x25 


ECOS2EA271B A 
ECOS2EA271C A 1.10 
ECOS2EA271D A 


250 ECOS2EP271B A 
ECOS2EP271C A 


270 


ECOS2EP331B A ECOS2EA331B A 
330 ECOS2EP331C A 1.10 ECOS2EA331C A 1.20 
ECOS2EP331D A ECOS2EA331D A 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


Aluminum Electrolytic Capacitors 


Langeearr. with Snap-in Terminals TS-UP/TS-HA Series 


STANDARD PRODUCTS TABLE 


TS-UP Series _ TS-HA Series 


ae vam ress “Maximum | Maximum 
: | (120Hz, | ; Dimensions os tile Part Number Dimensions Pgnessioie 
; bee Spe $0 x L ripple curren 
Pees al rian] (120Hz, 
agredt + + 85°C) 
[Arms] 
ECOS2EP391B A ECOS2EA391B A 
ECOS2EP391C A . ECOS2EA391C A 
ECOS2EP391D A ECOS2EA391D A 
ECOS2EP471B A ECOS2EA471C A 
ECOS2EP471C A F ECOS2EA471D A 
ECOS2EP471D A ECOS2EA471E A 
ECOS2EP561C A ECOS2EA561C A 
ECOS2EP561D A f ECOS2EA561D A 
ECOS2EP561E A ECOS2EA561E A 


ECOS2EP681C A 
ECOS2EP681D A 
ECOS2EP681E A 


ECOS2EA681D A 
ECOS2EA681E A 


ECOS2EA821D A 30 x 50 
ECOS2EA821E A 35 x 40 


: | ECOS2EA122E A A 35 350 ao 


| ECOS2GA560B A | ECOS2GA560B A 2208125. ~xA25 
ECOS2GA680B A 22 x 30 
A 
ECOS2GA820B A 22 x 35 
ECOS2GP101B A 22 x 30 ECOS2GA101B A 220-35 
4 ECOS2GP101C A 25x25 ECOS2GA101C A 25 % aU 


ECOS2GA121B A 


ee one 
ECOS2GA121D A 


| 
ECOS2GP151B A ECOS2GA151B A 
ECOS2GP151C A ; ECOS2GA151C A 0.82 
ECOS2GP151D A ECOS2GA151D A 


ECOS2GP181B A ECOS2GA181C A 
ECOS2GP181C A ECOS2GA181D A 
ECOS2GP181D A ECOS2GA181E A 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


ECOS2GP221B A 
ECOS2GP221C A 
ECOS2GP221D A 


‘ECOS2GP271C A 
ECOS2GP271D A 
ECOS2GP271E A 


ECOS2GP331D A 30x40 
ECOS2GP331E A 35%35 
30x45 


470 ECOS2GP471E A | 35x45 | - 1.05 | ECOS2GA471E A 35 x 50 | oe 


ECOS2GA221C A | 
ECOS2GA221E A | 3 


ECOS2GA271D A 
ECOS2GA271E A 


1,204 


‘Le 


a0 
(M2) 
2S 
Nm N 
a © 
ae 
8 
moO 
> > 


m 
a 
je) 
” 
N 
G) 
=] 
uw 
a 
J 
m 
> 
w 
a 
x 

uw 
oO 
— 
he 
w 


ECOS2WP820B A 22x30 
ECOS2WP101B A 
ECOS2WP101C A 0.52 
ECOS2WP101D A 


ECOS2WP121B A 
120 ECOS2WP121C A 
ECOS2WP121D A 


ECOS2WP151B A 
ECOS2WP151C A 
ECOS2WP151D A 


ECOS2WP181C A 
ECOS2WP181D A 0 
ECOS2WP181E A 

1 


ay 

70 

Lh, 
ECOS2WP221C A 

2 

02 

15 


220 ECOS2WP221D A 


ECOS2WP221E A 


270 ECOS2WP271D A 30x45 
ECOS2WP271E A SWS) 
330 ECOS2WP331D A 30x50 
ECOS2WP331E A 35x40 } 
470 ECOS2WP471E A 853<50 


% TS-UP series withstands the same ripple currents specified in TSW/TSS series for 1000 hours load life at 85°C. 


- , Aluminum Electrolytic fie eae Panasonic 
_TS-WITS-S Series 


+c 


TS-W/TS-S Periet are not recommended for new 
design. Select TS-U/TS-NH or TS-UP/TS-HA 


series as alternatives. 


: SPECIFICATIONS 


16V to 250V DC 
=40°C to_+85°C 
d “10 16 + 30% (120Hz, + 20°C) 


Leakage current shall be measured after a 5 minute application of rated working voltage 
at + 20°C. 


Leakage Current 1S 0.01CV [pA] < 100 000 
I< 3x JCV [yal : - 
Tatinaset (p= oven | 


(C = nominal capacitance in microfarads, V = rated working voltage in volts) 
2 tan 6 at 120Hz, + 20°C 


Tangent of Loss Angle 


3 
fsugevotasevi | 2% | a | « | «a | | 


Ripple Current Refer to tabulated maximum permissible ripple current or standard products table. 


i emma | | Corectar oe 
(Muti 


Test conditions 


High Temperature Loading DC voltage with maximum permissible ripple current 
specified at +85°C (Sum of DC voltage and super- 
Applied voltage imposed peak AC voltage for maximum permissible 
ripple current should be equal to rated DC working 
voltage). 


Surge Voltage 


Aluminum Electrolytic Capacitors. 
Large Can with snap-in TRE | 


TS-W/TS-S Series 


TS-W/TS-S series are not recommended for new design. 2 WV-2F 


Select TS-U/TS-NH or TS-UP/TS-HA series as alternatives. 


SPECIFICATIONS (continued) Be 


Performance Characteristics 


Post test requirements at +20°C 


= ci rT 
High Temperature Loading Leakage current < Initial specified value - 
(continued) Capacitance change < +20% of initial measured value 
tan 6 < 150% of initial specified value 
Test conditions 


Post test conditioning by application of voltage 


Applied voltage Rated working voltage 
| 


Pacosiererss Discharge through a resistor 
application of iaeaven daemon 


| Stabilization time time 24h to 48h | 24h to 48h after discharge | 24h to 48h after discharge 


Post test requirements at +20°C (after Post test conditioning) 


Leakage current S Initial specified value 


Capacitance change S +20% of initial measured value 


150% of Initial specified value 


DIMENSIONS [mm] 


Polarity Bar Vinyl Sleeve 


<— t0.8x1.5 2-$2+0.1 


Safety Vent x 
> 


Top lasuladien va 


Perforation Layout Terminal Details 
(Bottom View) 


Ss 


ninum Electrolytic Capacitors ‘ 
SanwithSnap-inTerminals TS-W/TS-S Series 


yee 


_ TS-W/TS-S series are not recommended for new design. 
Select TS-U/TS-NH or TS-UP/TS-HA series as alternatives. 


"STANDARD PRODUCTS TABLE 


a Bpsee 7-27 Maximum TS-W Series *\ o7TS-S' Series 
— Nominal Permissible 
| me | Capacitance |. cath , ; j ; 
‘|(420Hz, +20°C) ripp e current Dimensions Dimensions 
eae [pel (120Hz, + 85°C) Part Number gD xL Part Number g@DXxL 
: [Arms] [mm] [mm] 


ECET16R332SW 
ECET16R472SW 
ECET16R682SW 
ECET16R103SW 
ECET16R153SW 
ECET25R222SW 
ECET25R332SW 
ECET25R472SW 
ECET25R682SW 
ECET25R103SW 
ECET25R153SW 
ECET35R102SW 
ECET35R222SW 
ECET35R332SW 
ECET35R472SW 
ECET35R682SW 
ECET35R103SW 
ECET50R102SW 
ECETSOR222SW 
ECETSOR332SW 
ECETSOR472SW 
ECETSOR682SW 
ECET63R472SW 
ECET63R102SW 
ECET63R222SW 
ECET63R332SW 
ECET63R472SW 
ECET80R471SW 


22x25 
ee CRBS 
22x40 
25x40 
30.5 x50 
22x25 
2231.5 
22x40 
25x40 
25x50 
30.5 x50 
22x25 
22% 31.5 
22 x 40 
25x 40 
25x50 
30.5 x50 
22% 25 
22 x40 
25 x 40 
25x50 
30.5 x50 
22x25 
223105 
22x40 
25x50 
30.5 x50 
22%31.5 


| _ 4700 
6 800 
10 000 


2.45 
3.10 
3.85 


ECES1CV472S 
ECES1CV682S 
ECES1CV103S 
ECES1CV153S 


25x25 
30x25 
a0K315 
SERENE 
2 200 
3 300 
4700 
6 800 
10 000 
15 000 


1.70 
2.40 
2.90 
3.00 
4.20 


ECES1EV332S 
ECES1EV472S 
ECES1EV682S 
ECES1EV103S 


25x25 

30x25 
3031.5 
BSpesle> 


1,35 
2.45 
3.05 
3.60 


2 200 
3 300 
4700 
6 800 
10 000 
1000 
2 200 
3 300 
4700 
6 800 
470 

1 000 
2 200 
3 300 3.40 
4700 3.80 
470 1.10 
680 p25 
2.00 
2 200 3.05 
3 300 3.55 
470 1.15 
680 1.30 

1 000 2.00 
2 200 ee N 


ECES1VV222S 
ECES1VV332S 
ECES1VV472S 
ECES1VV682S 


2525 

30x25 
3031.5 
35x31.5 
4.70 
1.40 
2.60 
3.20 
SASS 
4.30 
1.10 
1.95 
2.90 


ECES1HV222S 
ECES1HV332S 
ECES1HV472S 


30x25 
3031.5 
35x31.5 


Ww 
ul 


ECES1JV102S 
ECES1JV222S 
EGESIIVS325 


255025 
30x 31.5 
3531.5 


ECES1KV681S 
ECES1KV102S 
ECES1KV222S 


2525 
30x25 
35 x31.5 


22x40 
25x50 
30.5 x50 
22.43 1.0 ECES2AV471S 
ECES2AV681S 
ECES2AV102S 


ECET80R102SW 
ECET80R222SW 
ECET80R332SW 
ECET2AR471SW 


im ih 
Ww 


25x25 
30x25 
s0x<S 5 


ECET2AR102SW 25 x 40 
ECET2ZAR222SW 30.5 x 50 


Aluminum Electrolytic Capacitors 


TS-W/TS-S Series Large Can with Snap-in Terminals 
TS-W/TS-S series are not recommended for new design. | W.27 
Select TS-U/TS-NH or TS-UP/TS-HA series as alternatives. salez 
STANDARD PRODUCTS TABLE \T2 


hee Nominal Bast Lan TS-W Series TS-S Series — 
Workin : ee 
Volta Ppp ca ripple current Dimensions 
7 [ZF (120Hz, + 85°C) Part Number @D XL Part Number gD XL 
[V] [Arms] [mm] [mm 


kore ae Se GET 
[330 | 120 | _ecevacraniow | zaxad | _ecesocvans | _a0x25_| 
aro [| 1.60 [ eceracrarssw | 25%50__|| _ecesacvaris | _30x315_| 
[680 | 100 | eceracreoisw | a0sxso || _ecesacveess | 35x35 | 
P8205] 2.00 | —tceracrsaisw__| 303x801) 
[220 | 110 | _ecerapranisw | 25x00] _ecesnpvnaiss | 30x25 
330 ts0 | _ecerarnaaisw | _25xao_||_eceszpvanis | _s0x315_| 
180 ao s50 | ecerzprarisw | 25x50 |] _ecesorvaris | _a5xans 
eee] 210 | eceramnesisw- | 305x801 
[220 | 130 | ecevaprzaisw | 25x00] _ecesoovazis | 20x25 _| 
[330 | 160 | _eceraonaaisw | 25x50 || _ecesanvaais__[ _20xa15_| 
Li ec cco 
sses0pees| 230. | ectroonssisw. |. 305x501 =o 
a os 
p20 | 130 (| _eceraenanisw | 2exad | _eceszevanis | 20x315_| 
aro | 190 eceraenarisw | sosxso PSO 


, a Panasonic 


SU Series 
‘adial Leads Type 


Bee 
. Standard Grade 
mi Life : 2000 hours at + 85°C 


m Wide Range of Rated Working Voltage from 
6.3V to 450V 


m@ Fan Fold Box Packaging for Automatic Insertion 


m@ Anti-solvent : Freon-TE, TES, TP35 or equivalents 
for 6.3V to 250V Rating 


SPECIFICATIONS 


Performance Characteristics 
Rated Working Voltage Range 6.3V to 100V Rating 160V to 450V Rating 
Operating Temperature Range — 40°C to + 85°C —25°C to +85°C 
Capacitance Tolerance +20% (120Hz, + 20°C) 


Leakage current shall be measured after a period of time specified below with an 
application of rated working voltage at + 20°C. 


|< 0.03C-V or 4 [pA] |< 0.01C-V or 3 [pA] 
160V to 450V DC Pe 0,06C-V + 10[nAI 


(C=nominal capacitance in micro-farads, V=rated working voltage in volts) 


Rated working valtage (VI_[ 100 | 160 | 200 | 250 | 250 | 00 | 450 


For capacitance > 1000uF, add 0.02 per another 1000yuF 


surge vores | 3 | | 2 | | | 79 


Ripple Current Refer to standard products table 


Leakage Current 


Tangent of Loss Angle 


Surge Voltage 


Ripple Current Correction 
Factor for Frequency 


: Aluminum Electrolytic Capacitors 
SU Series Radial Leads Type 


SPECIFICATIONS (continued) 92 Ue 


Performance Characteristics 


[Rated working voltage) [63 [ 10 [ 16 [ 25 [ 35 | 50 [63 | 
ree eanee ay Lrascrezore| 4 | 3 |p 20 eerie 
sx | -aorc/szorc] 8 | 6 | 4 | 4s oS 


[Rated working votage ivi | 100 | 160 | 200 [| 250 [ 350 | 400 | 450_ 
es etn 
: P-sorc/+20%] 3 |: |. | - ee 


For capacitance > 1000uF: Add 0.5 per another 1000uF for —25°C / +20°C. 
Add 1.0 per another 1000uF for —40°C / + 20°C. 


an” 


Low Temperature 
Characteristics 


Test conditions 


Applied voltage Rated DC working voltage 


Post test requirements (+ 20°C) 


Leakage current < Initial specified value 
Capacitance change < +20% of initial measured value 
< 150% of initial specified value 


Test conditions 


Post test conditioning by application of voltage 


Applied voltage Rated working voltage 
Ambient temperature 


Discharge after 
application of voltage 


Stabilization time 


Post test requirements (+ 20°C) : Same limits for high temperature loading 


High Temperature Loading 


Shelf Life 


Discharge through a resistor 


24h to 48h after discharge 


Leakage current S Initial specified value 


Capacitance change < +20% of initial measured value 
= 150%,an inielauechicl vale 


Capacitors rated working voltage range of 6.3V to 250V,shall be capable of withstanding 


exposure to following cleaning solvents. 
Exposure Ultrasonic 
L Temperature 
time wave 


Conditions shale 
structure 
Freon-TE, TES, S boiling 
Liquid < 
Solvents TP35 or oe pe ar point at Acceptable 
equivalents p 1 atm 


ey a2 oe 


_ Radial Leads 


Aluminum Electrolytic Capacitors 


SU Series 


PART NUMBER SYSTEM 


eee a eee oo Oo 


ae [av 
in| sov_| 


DIMENSIONS 


5 Vinyl Sleeve 
y 


Safety Vent 
~D=26.3 mm 


First two | Significant 
digits figures 

Third Number of 
digits zeros following 


Suffix for Configuration 


Suffix Configuration ___ Packaging 


Snap-in lead i 
K spacing [mm] Bulk 


Capacitance Code in uF 


An “R" | Decimal point. 


in first In this case all 
two figures are 
blocks significant @D: 16 to 18 


Fan fold box 


| 40 _|Pcs/box 
Ps | 1000 


Lead | Case diameter 
spacing [mm] 


@D:5 to 12.5 


@D: 16 to 18 
Lead Case diameter 
spacing [mm] 


$D:5 to 63 


Fan fold box 


* Not standard. 


fo] [es] [fee] is] 
red [os [os [os ]os[os[os|oa| 
Pe [2 [asfasts [s [7s[7s| 


“45,000 _ SEARO 0S ary 


| 33 J ECEATAU330_— 
Pe aageceanoare 7 
100 | ECEA1AU101 
_|___ 2207] ECEA1AU221 
io_ nei 830 | ECEA1AU331 
| ECEA1AU471 
ah | 1,000 | ECEA1AU102 
ECEA1AU222 
3,300 | ECEA1AU332 
4,700 | ECEA1AU472 
6,800 | ECEA1AU682 1400 
10,000 | ECEA1AU103 1000.0 | 0.37 1600 5.5 | 
22 | ECEA1CU220 
ECEA1CU330 5 
ECEA1CU470 { 
ECEA1CU101...-| 16.0 Oi Tare 180 11.211) 
rs ECEA1CU221 | 35.2 0.16 | 280 11.5 
CB) ECEA1CU331 +20 52.8 0.16 350 12.5 
ECEA1CU471 75.2 0.16 | 440 12.5) |) 
ECEA1CU102 160.9 0.16 680. | 10 
ECEA1CU222 352.0 0.18 J 1000" *IS 2 
ECEA1CU332 528.0 0.20 1200 16 eae 
ECEA1CU472 ent 0.22 1360 16 | 31.5 | 
ECEA1CU682 35.5 
ECEA1EU220 Bor os O14 | 90 5 
ECEA1EU330 aA mee oP | 110 5 ee ( 
ECEA1EU470 | Dee | 0.14 180——=) 5 | 
ECEA1EU101__| 256 Nc 0.14 [ 180 6.3 | 11.2 
25 ECEA1EU221 £35 55.0 | 0.14 310 a ine =) 
(32) ECEA1EU331 oF 82.5 0.14 | 390 | 10 | 125 
ECEA1EU471 | 117.5 0.14 | 480 10. ee 
ECEA1EU102 © 250,0-—}f 0.14 | 850——|}12:5- 80 
ECEA1EU222 [ 550.0 0.16 1200. |16 | 25 
ECEA1EU332 825.0 | 0.18 ica 1300 [16 | 315 | 
ECEA1EU472 1175.0 0.20 1500 18 | 35.5 
ECEA1VU4R7 <A 0.12 35 5 14 
| __ 10 |ECEA1VU100 35 | 0.12 eo] | 8 
22 | ECEA1VU220 te one at = |] $5.) .-| 5] 44 
33 | ECEA1VU330 11.5 0.12 | TE EES aa 
47 | ECEA1VU470 16.4 0.12 | 130 6.3 | 11.2 
35 | 100 | ECEA1VU101 35.0 0.12 210 | 8 las 
(44) 220 | ECEA1VU221 +20 77.0 0.12 | pois6Q |.10 | 12.5 
fees Oat) “| ECEA1VU331_ a 115.5 0.12 440 |10 | 16 
| 470 |ECEA1vU471__| [ 164.5 0.12 _ 550 [10 | 20 
1,000 |ECEA1VU102 350.0 o.42-——+ 900. | 12.5 | 25 : 
2,200 |ECEA1VU222 | [ 770.0 0.14 1250, 16 (| 315 
see ECEAivuz32_— | CU 1155.0 0.16 1400/18 =| 35.5 


0 | ECEA1HU331__ 


a“ 


__ | ECEA1HU471 
_| ECEA1HU102 


ECEA1HU222 


A7 | ECEA1JUR47 
~ | ECEA1JU010 


ECEA1JU2R2 


4 E ECEA1JU3R3 
— | ECEA1JU4R7 


| ECEA1JU100 
ECEA1JU220 


IH 


+ 


+ 


a 


Bet 1330 
| 470 [ECEA1NU471 
| 1,000 | ECEA1JU102 
ee 
ECEA2AU010 
as ECEA2AU2R2 
a8. ECEA2AU3R3 
; en 
ECEA2AU100 
| ECEA2AU220 +20 
5 | ECEA2AU330 
47 | ECEA2AU470 
100. | ECEA2AU101 
220 | ECEA2AU221 
330 | ECEA2AU331 
470 _| ECEA2AU471 
0.47 | ECEA2CUR47 
1 |ECEA2CU010 
2.2 | ECEA2CU2R2 
3.3 | ECEA2CU3R3W 
= 4.7 |ECEA2CU4R7 | 
(200) 10 | ECEA2CU100_—| 
22 | ECEA2CU220W 
33. | ECEA2CU330W 
) 47 | ECEA2CU470W 
100 fECeAnCU TO | 
220 | ECEA2CU221W | 


Po a NT NA I RE A TIES SALT PRL TT TE ES IT LE A AT AERO TINH PAE ID IT SABIE 


__2.2 |ECEA2EU2R2 
a 0 [125 | 
}107 | 16_| 
ges [12.5 | 20_| 
/ 33 _ | ECEAZEUS30 p> A7a | 12.6225 a) 
ECEA2EU470 
, 
1 | ECEA2VU010 31.0 0.200 UTA T03 18" ae 
ECEA2VU2R2 [56.2 0.20 28 
3.3 | ECEA2VU3R3 79.3 0.20 35 
350 4.7 |ECEA2VU4R7 3) 108.7 0.20 40 
(400) 10 | ECEA2VU100 = 220.0 0.20 70 10 
22 | ECEA2VU220 472.0 O20 ecu 1 110 12.5 
33 | ECEA2VU330 703.0 0.20 140 16 
47 | ECEA2VU470 997.0 0.20 170 16 
1 | ECEA2GU010 34.0 0.20 18 8 [115 
2.2 | ECEA2GU2R2 62.8 0.20 28 10 | 12,5 
E 3.3 |ECEA2GU3R3_| 89.2 0.20 35 10 | 16 
400 4.7 | ECEA2GU4R7 me 122.8 0.20 45 10 | 16 
(450) | 10 | ECEA2GU100 = 250.0 0.20 70 12.5 20 
22 | ECEA2GU220 538.0 0.20 110 16 | 25 
33__| ECEA2GU330 | 802.0 0.20 140 16 | 25 
47 | ECEA2GU470 1138.0 0.20 170 16 | 315 
1 [ECEA2WUO10 | 37.0 0.20 19 10 | 125 
2.2 | ECEA2WU2R2 | 69.4 0.20 29 10 16 
re 3.3. | ECEA2WU3R3 99.1 0.20 35 10 | 20 
Bou 4.7 |ECEA2WU4R7 +20 136.9 gas 50 12.5 | 20 
10 | ECEA2WU100 | 280.0 0.20 75 12.5 | 25 
22 | ECEA2WU220 604.0 0.20 110 16 | 315 
33 | ECEA2WU330 901.0 0.20 150 18 | 315 


ee 
255 rs 


| ices 


» 


. 4 
Impedance(ohm) 


« ee. 
i} aa 
he 


rs . an 3 A a 
ite 


Peedency(Ktiz) 


i (470 nF /16V 
++-(2)1000 wF/16V 
FE )2200 wF/16V 
-@3300 wF/16V; 

©4700 uF /16V 


©6800 uF/16V | 


fs) 
A TT 
0 
Riis ease il 


= 


PTTris 


aaa 


Frequency(KHz) 


— 
i) = 


+ 4 
i) 


— 
v, 


S2ffi a ae he a as a ase 


Impedance (ohm) 


Frequency(KHz) 


(100 zF/35V 


220 uF /35V 


== 9330 u F/35V 


(11 @470 uw F/35V 


+++@1000 nF /35V ii 


+H ©2200 uF /35V4) 


3300 uF/35V 


Serieemas 


Impedance (ohm) 


[| 
ann | 
— anu 
| — Swaee am 
Ly Ti 24 
— eset 
Serie aes 
Pet tt tit 
{ ie + 
100 ~ 1000 
Frequency(KHz) 


Impedance(ohm) 


0.01 


Impedance (ohm) 


—_ 


LV A 


TT TV ae 
P| ae / 


° 


VAMP EAN e 


aw 


betel + 


— 


| 


NY 
a 


RY =A 


my A 


0.01. 


Lut 


ae 


Frequency(KHz) 


ce anide, 
“003 aii AULA | 


34 


Impedance | 


ANSE SEBS 

SS ES DIB PTO Pena) 

(1s ENS Nas 
BEINN 


aniiimemnni 


aah (ie 


ninum Electrolytic Capacitors 


~ Alun : } a 
iap ial Leads Type 50VT 2bs9) Panasonic 


SU Series 
‘Axial Leads Type 
‘sida 

FEATURES 


@ Standard Grade 
@ Life: 2000 hours at + 85°C 


m Fan Fold Box or Tape & Reel Packaging for 
Automatic Insertion 


m@ Anti-solvent : Freon-TE, TES, TP35 or equivalents 


SPECIFICATIONS 


Specifications for SU Series Axial Leads Type are the same as ones for SU Series Radial type except 
for modifications below. For dertails, refer to the specifications for SU Series Radial Leads Type. 


Performance Characteristics 
Rated Working Voltage Range 6.3V to 100V Rating 160V to 450V Rating 
Operating Temperature Range - 40°C to + 85°C -—25°C to +85°C 
Ripple Current Refer to standard products table for SU Series Axial Leads Type. 


Post test requirements ( + 20°C) 


Leakage current S Initial specified value 


S+20% (+25% for ¢6D=3.5mm) of initial measured 
value 


High Temperature Loading 


< 150% of initial specified value 


Post test | Eee 


|Leakage current =| current < Initial specified value 


S+20% (425% for 6D=3.5mm) of initial measured 
Capacitance change Pica 


at ae see < 150% of initial specified value 


Shelf Life 


DIMENSIONS 


Safety vent 
Vinyl Sleeve (=10mm dia) 


a (L+a) max. 


pend asda SR ee cecal Looe mel 
a a 


be Le Be Be Bg b> 


[figures are | . 
signific } 1s. ~~ : oe i MER) : 
7 ‘ ele tab 107 woted 2 fc i EY 


ir 


= pe 


— Sree et ae 


- oi spatioyv Dna 


| 


— . 


‘ECEBOJU102S 


ECEBOJU222 
ECEBOJU332 


ECEBOJU472 


ECEBOJU682 


| ECEBOJU103 
| ECEBOJU153 


ECEB1AU471 


ECEB1AU102 
ECEB1AU222 


Le te | ECEB1AU332 
ee ECEB1AU472 
| 6800 |ECEB1AU682 
110,000 |ECEB1AU103 
ECEB1AU153 
| 22,000 | ECEB1AU223 
ECEB1CU100S 
ECEB1CU220S 
ECEB1CU330S 
ECEB1CU470S 
100 |ECEB1CU101Y 
220 | ECEB1CU221 
uh ECEB1CU331 
(20) 470 | ECEB1CU471 
1,000 |ECEB1CU102 
ECEB1CU222 
ECEB1CU332 
ECEB1CU472 
ECEB1CU682 


ECEB1CU103 


10,000 
15,000 


ECEB1CU153 


5°. ha ed 


. Fe 
580 | 8 | 20 
0.24 890 12.5 | 25 
207.9 0.26 1,020 12.5 | 25 
296.1 0.28 1170 12.5 | 31.5 
0.32 1,270 16 [31.5 
630.0 0.40 1,450 16 | 40 
945.0 0.50 1,700 [18 | 40 
1,386.0 0.64 2,000 22.4 | 40 
3.0 0.19 40 4.5 | 10.5 
= 3.3 0.19 60 45 | 10.5 
(i oe ee) 90 4.5 | 10.5 
10.0 0.19 150 6.3 | 10.5 
eames 0.19 250 6.3 | 10.5 
33.0 0.19 330 8 | 16 
| 47.0 |__ 0.19 400 | 8 | 16 
100.0 0.19 630 10 | 20 
220.0 0.21 920. | 12.5 | 25 
330.0 0.23 1,090 12.5 | 31.5 
470.0 0.25 1200 [16 | 25 
680.0 | 0.29 1,400 16 | 31.5 
1,000.0 0.37 1,600. |18 |40 | 
1,500.0 0.47 1,900 22.4 | 40 _| 
2,200.0 0.61 2,100 22.4 | 50 
3.0 0.16 19.6 35 | 7 
| 35 | 0.16 50 45 | 10.5 
5.2 0.16 go | 45 | 105 
7.5 0.16 110 45 | 10.5 
16.0 0.16 180 6.3 | 10.5 
35.2 0.16 280 bra | 
52.8 0.16 350 8 | 16 
75.2 0.16 440 8 | 20 
160.0 0.16 680 10 | 25 
352.0 0.18 1,000 26 31.5 
528.0 0.20 1,200 16 | 25 
|__752.0 0.22 1,360 16 | 31.5 
1,088.0 0.26 1,600 16 | 40 
1,600.0 0.34 1,800 22.4 | 40 
2,400.0 0.44 2,000 22.4 | 50 


4,700 | 


10,000 


‘| [3,300 aot 


‘| 4,700 | 
| 6,800 | 


ECEB1VU4R7S 


eceoicvzat = 
aE a ae 
_[ECEBIEU103 | 


ECEB1VU100S 
ECEB1VU220S_ | 17 
a & ECEB1VU330Y | p————w 14.5 
| 47 __ | ECEB1VU470Y 16.4 
100 | ECEB1VU101 F 35.0 ( 
35 gape ECEBIVUZ21 TO 77.0 ( 
(44) | 330 | ECEB1VU331 115.5 | 
470 |ECEB1VU471_| 164.5 | 0.12 550 
1,000 |ECEB1VU102 3600 | 0.12 900 31.5 
ECEB1VU222 ES 770.0 0.14 1,250 31.5 
ECEB1VU332 1,155.0 0.16 1,400 40 
ECEB1VU472 1,645.0 0.18 1,600 
ECEB1VU682 2,380.0 
4 |ECEB1HUOR1S 3.0 0.10 0.7 35 [7 
0.22/ECEB1HUR22S | 30} 10 (6, ee 
0.33 ECEB1HUR33S 30 | 0.10 25 35| 7 | 
0.47| ECEB1HUR47S 3.0 0.10 3.5 35 [7 
1 |ECEB1HU010S | 3.0 0.10 7.4 35-47 
2.2 |ECEBIHU2R2S | 3.0 0.10 12 35 | 7 
3.3 |ECEB1HU3R3S 3.0 0.10 18-7 | [OVE | as 
4.7 |ECEB1HU4R7S 3.0 0.10 30 | 45 | 105 
10 | ECEB1HU100S 5.0 | 0.10 50 | 45 [105 | 
bs 22 | ECEB1HU220Y I 11.0  QS* 010 T}M/OFO0I3 TBs 10.5 | 
fess 33 | ECEB1HU330Y +20 16.5 0.10 110 | 63 [105 
47 _|ECEB1HU470Y _ 23.5 0.10 130 | 63 | 105 
100 | ECEB1HU101 | 50.0 “0.107 shels5125003 | | Oae.4 te 
220 |ECEB1HU221 | | _110.0 0.10 400/10 | 20 
| 330 | ECEB1HU331 165.0 0.10 500 10 | 25 
470 |ECEB1HU471_ La, 235.0 | 0.10 650. | 12.5 [25 | 
1,000 | ECEB1HU102 500.0 | 0.10 1,050. | 16 [25 | 
2,200 | ECEB1HU222 1,100.0 | 0.12 1,300 |18 | 40 
3,300 | ECEB1HU332 1,650.0 0.14 1,500 | 22.4 | 40 { 
| 4,700 |ECEBIHU472 | 2,350.0 0.16 1,700 | 22.4[50 | 
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(2.0730 | 0.13} 1,600. | 22.4 | 60__ 
0.08 Yeeoer 4c 10.5 
3.0 0.08 38 | 45 | 105 
3.0 0.08 5.0 45 | 105 
3.0 0.08 | 10 | 45 | 105 
3.0 0.08 16 45 | 105 
3.0 0.08 [ 24. | 45/105 
3.3 0.08 Beeasol aes 
47 0.08 40 4.5 | 10.5 
+20 10.0 0.08 70 6.3 105 | 
220 she, 0.08 15. | 8 | 16 
33.0 0.08 Sces0h Bcy 16 
47.0 0.08 180 8 | 20 
100.0 008 | 350 10 | 25 
220.0 0.08 5500 12.5 | 31.5 
330.0 0,08" |_ 0ee700 16 | 25 
470.0 0.08 |. 900 16 | 40 
1,000.0 0.08 1,050 22.4 | 40 
19.6 0.16 13 6.3] 105 
31.1 0.16 16 | Sees r oy ie] 
| 416 0.16 31 6.3 | 16 
55.1 0.16 40 6.3 | 16 
106.0 9.16. 200} bd ait 16-20 
ics Speeterer h 0.016 6.is}} oo ca ago 
| 326.8 0.16 144. | 10 (| 25 
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3,178.0 0.16 490 22.4 | 40 
4,522.0 0.16 570 22.4 | 50 
[ 22.0 0.18 16 | 6.3 | 105 
36.4 6.18-——-} a, 6.3 | 16 
49.6 0.18 36 || 8 | 16 
66.4 Oey P) 4 1 po pte 
130.0 0.18 Ss a Se eames 
+20 reer ne 0.18 196—|—|10-— 25 
406.0 G4e——t) 2157 1215. Posh 
574.0. OGso | Iso | Wey | akg | 25 
1,200.0 0.18 306 16 [315 
1,650.0 _ 0.18 440 18 | 40 
3,970.0 0.18 “540 | 224]50 | 
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Aluminum Electrolytic Capaci = 
BNE yewt thes! loiter Panasonic 


NHE Series 

Radial Leads Type 

FEATURES 

‘@ Life: 2000 hours at +105°C with ripple current 


applied 


m Wide Range of Operating Temperature : - 55°C 
to +105°C 


@ Miniaturized Size: Same Size as Standard Grade 
“SU Series” for the same rating 


m@ Anti-solvent : Freon-TE, TES, TP35 or equivalents 
For ratings of 6.3V to 100VDC 


SPECIFICATIONS 


-55°C to + 105°C ~25°C to +105°C 
+ 20% (120Hz, + 20°C) 


| < 0.01CV or 3 [pA] 6.3V to 100V DC 
|< 0.06CV + 10 [pA] 160V to 450V DC 


whichever is greater measured after a 2 minute 
application of rated working voltage at +20°C(C=nominal capacitance in micro-farads, 
V=rated working voltage in volts) 


Fated working voltage [100 | 160 | 200 | 250 | 250 | ao | 050 | 


For capacitance > 1000uF, add 0.02 per another 1000yF 


SumevormoeM «fe | | 0 | | «| | 9 
Rated working vokage | so0 | veo | 200 | 250 | 350] a0 | «50 
[surge vottge Wi | 195 | 200 | 250 | 300 | «00 | «50 | 500 


jsnret2vc|i4_|_a_| tah heat ame iain 
Facraretefs[e«{[s}sl2 [3 ]3_ 
rsscrarep a fiofet~sfs[«[s]s 


[Rated working varegeivi | 160 | 200 | 250 | 350 | «00 | «50 | 
15 


Impedance 
Ratio (120Hz) | —25°C/+20°C 3 3 3 


Ripple Current Refer to tabulated standard products table 


Surge Voltage 


Impedance 
Ratio (120Hz) 


Characteristics at Low 
Temperature 


: : aiuminuit Eectolye epee 
NHE Series a Radial Leads Type 


< 


SPECIFICATIONS (continued) 


Rated Capacitance 
W.V.[V] range [yF] 


0.1 - 330 
Ripple Current Correction 
Factor for Frequency : : 
[ bayeas PP Pore far hoe | 
(See eee 
| 
= 160 ff 0.70 


Test conditions 


2000h (1000h for case diameter <= $8 [mm]) 


“DC voltage with maximum permissible ripple current 

specified at +105°C (Sum of the DC voltage and 

Applied voltage superimposed peak AC voltage for rated ripple 

High Temperature Loading current should be equal to rated DC working 
voltage.) 


Post test requirements at +20°C 


Leakage current S Initial specified value 
Capacitance change <= +20% of initial measured value 
=-200% oF ital spenitied value 


Test conditions 


Applied voltage (None) 


Post test conditioning by application of voltage 


Applied voltage Rated working voltage 


24h to 48h after discharge 

Post test requirements at + 20°C (after post test conditioning) 

S Initial specified value 

< +20% of initial measured value 
< 200% of initial specified value 


Capacitors for ratings of 6.3V to 100V DC shall be capable of withstanding exposure to 
following cleaning solvents. 


Solvent Exposure i 
Cleaning structure time wave 


<= boiling 
point at Acceptable 
1 atm 


Freon-TE, TES, TP35 or Liquid or <5 min 
equivalents vapor (total) 


past he Nebo aa seem Sion 


aa aa a Ce ee Sa ee 


TIES Ese 
ees#ovwAaDa 


Suffix for Configuration 
Configuration Packaging 
[noney [cong lead cok 


Snap-in lead 


Decimal point spacing [mm] 


(where necessary, |. | 5mm _ | @D:5 to 12.5 
“R" is used as a @D: 16 to 18 


decimal point. In 
this case, other two Taping 
Lead | Case diameter 
Peantl cts 


Significant figures 
(where necessary. 
| zero is preceded) 


Fan fold box 


| 90_|Pes/box 


figures are 
significant. 


[sm [eis te 25] |[ 8 1000- 
TSaaET 
16.3018-| | Frere [2507 


Fan fold box 


Lead | Case diameter | gD |Pcs/box| 
spacing [mm] 2.000 


[2.5mm | 0:5 to 63 | 
DIMENSIONS 


* Not standard 


Vinyl Sleeve 


Safety Vent 
$D=6.3 mm\ 


ret? Psfas[s [5 [s[7s 


Aluminum Electrolytic Capacitors 


NHE Series Radial Leads Type 
STANDARD PRODUCTS TABLE ade ; 


Rated DC Nominal | 


; “n Capacitance Meainac Wri Part 
Working Volta 
Be Aye ton (120Hz, +20°C) Susan dn 


(uF | 

2 200 12.5x 20 780 

3300 12.5 x20 920 

4700 16x 25 1150 
FT einiseamsl| _tcrataccion— [sa] | 
imaas@atscey TA _eceatacezet_ | 63x12 


U1 


0 
p, 
1080 
1270 
1530 


co 
oO 


oO 


Ww 


» 
Cosh eet 
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a Soe 
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33 

47 

20 

30 
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[_tceaneezaa | _iexas— 
tem) eccarcceon | texans | oo 


RE 84 

eee cave | sake | eC 
[ro eceaverion ens | 
Gee) ecxvern | tones | amo Cis 
os 
roo eceanverion fase iTS 
eee ecariccom en Pd 
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~N 
oO 


0.47 


ECEA1HGERA7 5 
ECEA1HGE010 
ECEA1HGE2R2 
ECEA1HGE3R3 22 
ECEA1HGE4R7 26 
ECEA1HGE100 39 
ECEA1HGE220 70 
ECEA1HGE330 
ECEA1HGE470 100 
ECEA1HGE101 170 
220 ECEAIHGE221 330 

330 ECEA1HGE331 

470 ECEA1HGE471 580 

1000 ECEA1HGE102 
2 200 ECEA1HGE222 1.490 
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Aluminum Electrolytic Capacitors 


NHE Series Radial Leads Type tits 
STANDARD PRODUCTS TABLE \C VAT2 


Nominal eae ei i 9 J 
Rated DC ; Dimensions 
; Capacitance Part p> hats soca g a tn 
Working Voltage AR a OU fe Ln Oe 
[V] (120Hz, + 20°C) Number . [mm] mane 2: | 


[uF] 


47 ECEA1JGEAR7 5X11 |. 2 
63 


ECEA1JGE470 8x11.5 
ECEA1JGE101 10x 12.5 


Mma el ECEA1JGE330 6.3x11.2 
330 
70 


3 

a7 
0 
2 


700 
1130 


N 
— 


ECEA2AGE3R3 5x11 
ECEA2AGE4R7 5x11 


Ww 
foe} 


3 
4 

1 

33 1012.5 130 
20 

30 


100 


RT Sel ECEA2AGE100 6311.2 


= 


ee ere | ECEA2CGEAR7 8x 11.5 


(ee) 
lee) 


p=) Nits [o 
wis | N 


Ww 


6 


Ww 


N 
N 
oO 


70 
130 


1 
2 


Ww 


30 
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— 
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oO 


47 
0 
3 
7 
0 


18x 31.5 
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1831.5 340 
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"Aluminum Electrolyti it 7 
ia a ire ytic Capacitors Pan asoni Cc 


NHE Series 
Axial Leads Type ee 
: FEATURES | 


m@ Life : 2000 hours at + 105°C with ripple current amber 
applied acd 


1O00uF 16V 


m Wide Range of Operating Temperature from 
- 55°C to + 105°C 


@ Miniaturized Size: same size as standard grade 
“SU Series” for the same rating 


0sF SGN. 1000, 


m@ Anti-Solvent : Freon-TE, TES, TP35 or equivalents 


SPECIFICATIONS 


+20% (120Hz, + 20°C) 


|< 0.01CV or 3 [wA] whichever is greater measured after a 2 minute application of rated 
working voltage at +20°C(C=nominal capacitance in micro-farads, V=rated working 
voltage in volts) 


tan (i20Hs, +200 = [020 [022 [ona | ove | ona | 030 [ 009 | 007, 


For capacitance value > 1000uF, add 0.02 per another 1000yF. 


ficewiem pe [p{mf»|«lal»|os| 


Pearerare]e fe fals[s[3][2]2 
esscreare[ 2 fo fe fesf>f>lf>]s| 


Refer to standard products table. 


Leakage Current 


Tangent of Loss Angle 


Surge Voltage 


Characteristics at Low 
Temperature 


Impedance 
ratio (120Hz) 


of ASS 


Ripple Current 


Ripple Current Correction 
Factor for Frequency 


Aebeca fbet oc 


rrceAawarahpe 


Leakage current 23 
Capacitance change 


Test conditions 


Ambient temperature ley JUS Cee ~~ 
Applied voltage 


Post test conditioning by application of voltage Fe: 


Applied voltage Rated working voltage 


Discharge alter Discharge through a resistor 
application of voltage 
Stabilization time 24h to 48h after discharge 


Post test requirements at+20°C (after post test conditioning) 


Leakage current S Initial specified value 
Capacitance change <= +20% of initial measured value 
< 200% of initial specified value 


Capacitors shall be capable of withstanding exposure to following cleaning solvents 


iti Solvent Exposure i 
Cleaning Waves 


< boiling 
pointat | Acceptable 
1 atm 


Freon-TE, TES, TP35 or Liquid or =< 5 min 
equivalents vapor (total) 


| Decimal point 
| (where necessary, 
| “R“ is used as a 

| decimal point. In 
- | this case, other two 
‘pamia wes 


figures are 


significant. 


4 
; | 
= 


DIMENSIONS 


7 


~~ Vinyl Sleeve 


(L +a) max. 


Safety vent 


(210mm dia) 


Aluminum Electrolytic Capacitors 


NHE Series Axial Leads Type 
STANDARD PRODUCTS TABLE | ’sMUY TARAS 


aa Gli ae 2 wie = ‘cise cael ees Be eg i aoe EL. | 
Rated DC | Nomirjal : . | Dimensions _ | Ri le Cu — 


Working Voltage ie amen pan =, iS I aka co 
‘4 mm] — 


920 


ee 
a a TT 
ee Gieera) Fennec | ssxt5 | nn 
A 
SS 


ECEB1AGE222 1265625 


ECEB1AGE332 12.9 Xsleo 1080 


Aluminum. Electrolytic Capacitors 


Axial Leads Type 


NHE Series 


STANDARD PRODUCT TABLE 


| Nominal | ; j i i 
Canoe tance Part Dimensions | Ripple Current Max. 


(120Hz, + 20°C) Number gDxL (120Hz, 105°C) 
(uF) [mm] [mA rms] 


GMRRGeM, ccceceaccei0 [ sxas | _s3— 
ee ccemssces [eas | 
Seereeeed rome [axe «| SS 
ee tel ccesvece: | axra =| Sto Cs 
Re 
Dee) ccenivars0 | sate | 
ETE 
ei cceawveros exe SYS CS 
| csceon ses 
SSS a a 


[seca [ts _ 
a eo 
wet i __ecesnvceao__| _sextete | co 
i 
TE ST 
LBs || __eceaneesay | __aasxas__ 1] SSO 
a 
[000 cesses foes a 
[——romaccny | sxas | 
[ecsnacenw [sas | 
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Aluminum Electrolytic Capacitors 


Radial Leads Type Panasonic 
-HFQ Series 


™ Life : 2000 hours at +105°C with ripple current 
applied 
: 


im Low Impedance at High Frequency and Low 
Temperature 


m Wide Range of Operating Temperature from 
-—55°C- to + 105°C 


m@ Anti-solvent : Freon-TE, TES, TP35 or equivalents 


SPECIFICATIONS 


Operating Temperature Range | -—55°C to +105°C 

Rated Working Voltage Range | 6.3V to 63VDC 

Nominal Capacitance Range 6.8uF to 15 000uF (120Hz, + 20°C) 
Capacitance Tolerance +20% (120Hz, + 20°C) 


1 < 0.01CV or 3 [uA] Whichever is greater measured after a 2 minute application of rated 
Leakage Current working voltage at +20°C (C = nominal capacitance in micro-farads, V = rated working 
voltage in volts) 


Rated working voltage [V] 


tan 6 (120Hz,+20°C) = 


Tangent of Loss Angle 


For capacitance value > 1000uF, add 0.02 per another 1 000yF. 


Impedance at High Frequency Refer to Maximum Impedance in tabulated standard products table. 
Impedance at Low Temperature] Z (— 10°C, 100KHz) < 2 times of specified value (+ 20°C, 100KHz) 


Ripple Current Refer to standard products table. 


Frequency [Hz] P= 60. —- 


Correction 
Factor 
(multiplier) 


Ripple Current Correction 
Factor for Frequency 


1 200-2 200yF 
2 700-15 000uF 


Rated working voltage [V] 6.3 1 
Surge Voltage 
Surge Voltage [V] ike: 


Test conditions 


2000 hours (1000 hours for ¢D S 8mm) 


DC voltage with maximum permissible ripple current 


High Temperature Loading 


(the sum of the DC voltage and super-imposed peak 
Applied voltage AC voltage for maximum permissible ripple current 
should be equal to maximum permissible DC working 
voltage.) 


HFQ Series 


Aluminum Electrolytic Capacitors 
Radial Leads Type oJ isiben 


SPECIFICATIONS (continued) OH 


High Temperature Loading _ 
(continued) 


Shelf Life 


Cleaning 


Other Items 


Performance Characteristics 


Post test requirements at + 20°C 


Leakage current < Initial specified value J 
Capacitance change < +20% of initial measured value 
< 200% of initial specified value ‘ 


Teat conditions 


Ambient temperature + 105°C 
Applied voltage (none) 


Post test conditioning by application of voltage at +20°C 


Applied voltage Rated working voltage 


miseewencieh) isin Discharge through a resistor 
application of voltage 


Post test requirements at+ 20°C (afrer post test conditioning) 


Capacitance change S +20% of initial measured value 
< 200% of initial specified value 


Capacitors shall be capable of withstanding exposure to following cleaning solvents. 
| 
Conditions Solvent Exposure Temperature Ultrasonic 
structure time wave 

Freon-TE, TES, ee Linte <= boiling 

Solvents TP35 or q 5 point at | Acceptable 

vapor Aca 

equivalents 1 atm 


Unless otherwise specified herein. shall conform to Panasonic Specifications and/or 
JIS-C-5141 where itis applicable. 


ll 


a 


Aluminum Electrolytic Capacitors 


Radial Leads Type HFQ Series 


PART NUMBER SYSTEM 


fee Seal EN Ig)) LL... 


[code | w. v. [|code | w. v. | 
po) | 6.av || tw | 3sv_ 
p14 | tov || ig | aov | 
pic | tev [| an | sov | 
pte | esv fs | 6av_ 


DIMENSIONS [mm] 


Capacitance Code in pF 


Firsttwo | Significant 
digits figures 


Number of 
zeros 
to follow 


Vinyl Sleeve 


Safety Vent 
~D26.3 mm 


Suffix for Configuration 


sits 


%% Not standard 


Case Size 
Variation Code 
if any 


Refer to Part 
Number 

in tabulated 
standard 
products table. 


| ECAQJFQ681L 8x15 
| | ECAOJFQ681 10x 12.5 ‘i 
820. | ECAOJFQ821 10x16 a Bi 
1000 ECAQJFQ102 wi ip 
ECAQJFQ122L 10x20 1 — 0. 5065 | 
ECAOJFQ122 12.5x15 1 —n— 0 a | 
ECAOJFQ222L 10x30 1 ae 
ECAOJFQ222 12.5x20 1400 é 
soon ECAOJFQ272 12.5x25 1690 0.034 
ECAOJEQ272S 16x15 1360 0.046 
Ps ECAQJFQ472L 12.5x35 2220 0. oe 
ECAOJFQ472 16x20 1730 0.034 


ECAOJFQ562L 12.5x40 
ECAQJFQ562 16x25 
ECAOJFQ562S 18x20 


ECAOJFQ682 16S 
ECAOJFQ6825S 18x25 
ECAOJFQ822 16x35.5 


ECAOJFQ123 16x40 
ECAQJFQ123S 18x 35.5 


ur 
older 


e 


ot ! 175 


ECA1AFQ101 _ 


| ECA1AFQ181 


ECA1AFQ471 10x 2S 625 0.12 
[ecararassr | exo [60 
; ECA1AFQ102 2d X15 1010 0.065 

[500] ecavarqisar | too ~| ao —«dt Citas 


. eae ECA1AFQ182 12.5x20 1400 0.042 
1 ECA1AFQ1825S 16x15 1360 0.046 
eras ie ECA1AFQ222 12.5x25 1690 0.034 
Cees ECA1AFQ222S 18x15 1620 0.038 

2700 ECA1AFQ272 12.5x30 0.030 
ECA1AFQ332L 12.535 2220 0.024 

ECA1AFQ332 16x20 1730 0.034 


ECA1AFQ392L 12.5x 40 2 390 0.021 
ECA1AFQ392 16x25 2070 0.028 
ECA1AFQ392S 18 x 20 2 000 0.028 


5 600 ECA1AFQ562 1exs15 2 350 0.025 
ECA1AFQ562S 18x25 2 200 0.025 

6 800 ECA1AFQ682L 16x35.5 2550 0.022 
ECA1AFQ682 18x 31.5 2 800 0.023 

8 200 ECA1AFQ822L 16x40 2900 0.018 
ECA1AFQ822 118x355 2 900 0.021 
ECA1CFQ331L Boal5 575 0.12 
EGALGEOS Sa LO. Xeded-ao 625 0.12 


270 
330 
| ecavcrasor [soxie [98S 
- iain 
680 


3 795 


ECA1CFQ681L 10 x 20 1015 0.065 
ECA1CFQ681 iP te By bs) 1010 0.065 


ce 


Aluminum Ele C I rly ti Co 
-HFQ Series re _Radial Leads Type 


STANDARD PRODUCTS TABLE JJGAT 2TIUQOAT GF 


_ * 
Aiwa Met eb be ee pt 


| ECA1CFQ821 10x25, | | oA Ae 
| ECAICFQ122L 49x30) | | se. “| 

| ECA1CFQ122 12.5x20 eT ae 
ae | ECAICFQ152 12.5x25 ——— 690 
eee “ECAICFQ152$ 16x15 1360 

1800 «= | ECAICFQ182 18x15 a 

ECA1CFQ222L 12.5 x30 1950 

ECA1CFQ222 16 x 20 1730 ; ; 

e700 ECA1CFQ272L 12.5x35 2220 : aq 

ECA1CFQ272 16x25 2070 0.028 

ECA1CFQ332L 12.5x 40 2 390 0.021 j 

- ECA1CFQ3325 18 x 20 2.000 0.028 

ECA1CFQ392 16x31.5 2350 0.025 4 
ECA1CFQ392S | 18x 25 2 200 0.025 
ner ECA1CFQ472L 16x 35.5 2550 0.022 
ECA1CFQ472 1831.5 2800 0.023 


—— 


ee 

en ee 

seem) ecateroseo oss |_| | 

a0 | ecarerarzs | saxrs 00 «| oa 
ECA1EFQ221 10x12.5 625 0.12 

ae | ecareraars | toxis | 5 SiS 

a0 ecarerqaan | enzo | sod 
ECA1EFQ471 1Z33x 115 1010 0.065 

a a aT | 


ECA1EFQ561 1190 0.055 


ECA1EFQ821L 1 440 0.045 
ECA1EFQ821 1 400 0.042 
ECA1EFQ821S 1360 0.046 


1000 ECA1EFQ102 12.5x25 1690 0.034 
1200 ECAIEFQI22 1620 0.038 


1500 ECA1EFQ152L 12.5x30 1950 0.030 
ECA1EFQ152 16 x 20 73 0 


foe) 
N 
oO 


0.034 


1800 ECA1EFQ182L 12% 30 2 220 0.024 
ECA1EFQ182 16x25 2070 0.028 


ct 
| ECA1EFQ332 1831.5 2 800 0.023 
RE ECA1EFQ392 io 3 Deo: 2900 0.021 

—_[ecateraure | 10x40 | 300 | 0017 __ 

en Ecanvrain fax 

IES 

Ms caves [sas | si ts 

Ee 
ECA1VFQ151 103<-1265 625 0.12 

Pte] ecarveqres [sox 7s —idYCte—*d 

oe a ET 
ECA1VFQ331 1 BASIE [53 1010 0.065 

a] ecarvroasr [tows fro —«dYCCtts = 


ECA1VFQ561L 10 x 30 1 440 0.045 
ECA1VFQ561 12.5 x20 1 400 0.042 
ECA1VFQ561S 16x15 1 360 0.046 


ECA1VFQ102L 12.5 x 30 1950 0.030 
ECA1VFQ102 16x 20 1730 0.034 
1200 ECA1VFQ122L 122 ao 2220 0.024 
ECA1VFQ122 16x25 2070 0.028 
1500 ECA1VFQ152L 12.5 x40 2 390 0.021 
ECA1VFQ152 18 x 20 2 000 0.028 
1.800 ECA1VFQ182 1631.5 2 350 0.025 
ECA1VFQ182S 18x25 2 200 0.025 
2200 ECA1VFQ222L 16x 35.5 2550 0.022 
ECA1VFQ222 18x 31.5 2 800 0.023 
2700 ECA1VFQ272L 16x40 2 900 0.018 
ECA1VFQ272 1835.5 2 900 0.021 


3 300 ECA1VFQ332 3000 0.017 


| Bayt. 
to at 5 + al 
ne. 4 i 

; x al 


t 
, ae rd 


Aluminum Electrolytic Capacitors 
HFQ Series Radial Leads Type 


STANDARD PRODUCTS TABLE MAT. 


i 


Nominal Capacitance 


Rated DC os 
Working Voltage (120Hz, + 20°C) Part Number . z, +105° Ws 
[V] [uF] — tmA rms} di 


TSG ccc | ax) |. 0 ea 
Li a | 
Peoest| ecarcrqio | saxrtz—[— 290) | 
Pesesei | ccarcrgeso | saxis | = 00) | an 
oer fet | ccatcrqeso | exes | 4s | orn 
ECA1GFQ271 WP ay. 4H 5) 1010 0.065 

330 


rea i Beg ECA1GFQ331 10x25 1190 0.055 

* (40) ECA1GFQ471L 10x30 1440 0.045 
4 ECA1GFQ471 12-5020 1 400 0.042 

ECA1GFQ471S 16x15 1 360 0.046 


0.038 
0.030 


0.024 
0.034 


ECA1GFQ102L 12.5 x40 2 390 0.021 
ECA1GFQ102 16x25 2070 0.028 
ECA1GFQ102S 18x20 2 000 0.028 


+200 ECA1GFQ122 1631.5 2.350 
ECA1GFQ122S 18x25 2 200 


ECA1GFQ561 12.525 1690 0.034 
ECA1GFQ561S 18x15 1620 
ECA1GFQ681 12.5 x30 1950 


820 ECA1GFQ821L 1225635 2 220 
ECA1GFQ821 16x 20 1730 


0.025 
0.025 


0.023 
0.021 
0.017 
2.500 
1.300 
0.900 
0.600 
0.400 
0.300 
0.230 
0.230 
0.160 
0.160 


0.110 
0.130 


5 
6 


22 ECA1HFQ221L 10 x 20 890 
ECA1HFQ221 2S Kao 920 


70 
60 
80 
10 
18 
7 
3 
56 
2 
0 


* 40v is not standard. 


Aluminum Electrolytic Capacitors 


Radial Leads Type HFQ Series 


STANDARD PRODUCTS TABLE 


Satan athe 


‘Nominal Capacitance Dimensions 
te sate gp abe ac eh (100KHz, +105°C) | (100KHz, +20°C) 
Bath, [mA rms] [Q] 


EcaarQert | 10x25 0090 
3G | ECATHFQ331 12.5 x20 1200 0.080 


ECA1HFQ391L 10x30 1 300 0.075 
ECA1HFQ391 Trea 15 1270 0.084 
470 ECA1HFQ471 12.5x25 1 440 0.070 
ECA1HFQ471S 18x15 1470 0.070 


ECA1HFQ681L 12.5x35 
680 ECA1HFQ681 16x20 


Maximum Permissible Maximum 
Ripple Current Impedance 


ECA1HFQ681S 18x 20 
) 820 ECA1HFQ821L 12.5x40 2010 0.043 
ECA1HFQ821 16x25 1810 0.044 
ECA1HFQ102 16x 31.5 2120 0.033 
ECA1HFQI102S 18x25 2 000 0.041 
1200 ECA1HFQ122L 16x 35.5 2 260 0.028 
ECAIHFQ122 lox la 2 220 0.031 
ECA1HFQ152L 16x40 2410 0.026 
ECA1HFQ1 52 1835.5 2 460 0.027 


) ee ccxraere [00 
a a 
ECA1JFQ560 


100 ECA1JFQ101L 8 x 20 
ECA1JFQ101 10x 16 
150 ECA1JFQ151L 10x20 
ECA1JFQ151 eal 
0 ecanrqiar | 10x25 | 
270 ECA1JFQ271L 10x 30 
ECA1JFQ271 16x15 


ECA1JFQ331 12.525 
ECA1JFQ331S 18x15 


ECA1JFQ391 12.06.30 


x See | 46x31 5 
SoA LOSES [18x28 ? 


ECAFQIO2L | 16x40 ' 
| ECAIJFQ102 18x 31.5 
[| ECAIJFQ122 1835.5 


- Aluminum Electrolytic Capacitors 


Radial Leads Type bse.) - me anasonic 
HFZ Series 


Co 


FEATURES 


eee PN a 


n Long Life: 5000 hours at + 105°c 
_ (Expected Life: 13 years at + 60°C) 


& Low Impedance at High Frequency & Low 
_ Temperature 


m@ Wide Range of Operating Temperature from 
-55°C to +105 


@ Anti-solvent : Freon-TE, TES, TP35 or equivalents 


SPECIFICATIONS 


+20% (120Hz, +20°C) 


1S 0.01C V or 3 [vA] whichever is greater measured after a 2 minute application of rated 
Leakage Current working voltage at +20°C. (C=nominal capacitance in micro-farads, V = rated working 
voltage in volts) 


Rated working vorwge) [62] | 6] >] 35] | 0] @ | 
For capacitance > 1 000uF, add 0.02 per another 1 00QuF 


[Freauengy ra «dt a | aK | 0K | 100K) 
Poss [10 | 
0 


1K 

Ripple C C uss 
ipple Current Correction 

Factor for Frequency cana 390-1 000pF | 0.70 | 0.75 | 0.90 | 0.95 1.0 


Surge Voltage Rated working voltage [V] 6.3 SL RT PP a FT Pe PS 
[surge vote) | 8 | 3 | > | | | so | | 79 | 


Test conditions 


DC voltage with rated ripple current (the sum of the 


High Temperature Loading 


DC voltage and super-imposed peak AC voltage for 
rated ripple current should be equal to rated DC 
working voltage) 


Applied voltage 


i Aluminum Electrolytic Capacitors — 
HFZ Series Radial Leads Type 95 isibeR 


SPECIFICATIONS. (continued) 2 S4H 


Performance Characteristics 


Post test requirements at +20°C 


High Temperature Loading 

(continued) Capacitance change s +20% of initial measured value 
< 200% of initial specified value 
< 200% of initial specified value 


Post test requirements at +20°C 


Ambient temperature + 105°C 


Post test conditioning by application of voltage at +20°C 


Applied voltage Rated working voltage 


Sale Through a resistor after application of voltage 


Stabilization time 24h to 48h after discharge 


Post test requirements at +20°C (after post test conditioning) 


Leakage current S Initial specified Value 
Capacitance change =< +15% of initial measured value 
< 150% of initial specified value 


Impedance S 200% of initial specified value 


Capacitors shall be capable of withstanding exposure to following cleaning solvents. 


Solvent Exposure Ultrasonic 
Temperature 
: structure time wave 
Cleaning 


S Boiling 
point at Acceptable 
1 atm 


Unless otherwise specified herein, conform to Panasonic Specifications and/or JIS-C-5141 
Other Items es 
where itis applicable. 


Freon-TE, TES, TP35 or Liquid or 
equivalents vapor 


Aluminum Electrolytic Capacitors 


Radial Leads Type HFZ Series 
a a SE I EDD EL ILE EE EET DLE LEP IDOE It LOL AER POI TE SL EI ELE Tg NE OOGEE PBL AB IT ELT FEE A 


PART NUMBER SYSTEM 


Etc} A} LILI Lee LE] a a 


Case Size 
Variation Code 
if any 


Suffix for Configuration 
(none) Bul 


[code | w.v. [code | w. v. | 
po | 63v |] w | 35v_ 


Capacitance Code in pF 


Firsttwo | Significant 
digits figures 


Refer to Part 


Numb f 
Fis | ov [se [ov | “teres | [Number eee 
In tabulate 
Pic | tev |f 1H | sov | Reyovowr standard * Not standard 


products table. 


pte | asv Yt | av | 


DIMENSIONS [mm] 


Vinyl Sleeve 


Safety Vent 
$D=6.3 mm\ 


Ca 
(TAS 
-——s———] 


25 / (PD + 0.5) max. 


470 | ecaourza71 | : rs o-—$fe 
560 | ECAOJFZ561 10x20 7 —_—j} ee 
ccaurzs2t | 10x25 , ae 
1000 ECAQJFZ102 12.5x 20 | 0.063 


er ECAQJFZ122L 10x30 ; Th | 
ECAQJFZ122 12.5x25 é 051 


ECAQJFZ152 12.5x30 
1800 ECAQJFZ182 


ECAOJFZ222L 12.535 
2 200 ECAQJFZ222 16x25 
ECAQJFZ222S 18x 20 


ECAQJFZ272L 12.5x40 
= 700 ECAQJFZ272 18x25 
3 300 ECAQJFZ332 16x31.5 

ECAQJFZ392L 16%:355 
Aree ECAQJFZ392 TG xX 31-5 

ECAQJFZ472L 16x40 
5 he ECAQJFZ472 18x35.5 


ECA1AFZ681 10x25 
ECA1AFZ821 12.5x 20 


1000 ECA1AFZ102L 10 x30 
ECA1AFZ102 125 %25 
1200 ECA1AFZ122L 12.5 x30 
ECA1AFZ122 16x20 
ECA1AFZ182L 12:5 35 


1 800 ECA1AFZ182 16% 25 
ECA1AFZ182S 18x 20 


ECA1AFZ222L 12.5 x40 
ECA1AFZ222 16x 31.5 
ECA1AFZ222S 18x25 


2 700 ECA1AFZ272 16x 35.5 
ECA1AFZ332L 16x40 
ECA1AFZ332 1831.5 


ECA1AFZ392 18x35.5 


220 
330 
390 
470 
680 
820 


8x15 


8x20 
10x16 


‘ECA1CFZ151 
ECAICFZ221L 
~ ECAICFZ221 
ECA1CFZ391 
ECA1CFZ471 
ECA1CFZ561 
a ECA1CFZ681 12.5x25 
vs: Guplilee ely ECA1CFZ821L 12.5x30 1950 0.030 
SLR aah ECA1CFZ821 16x20 1690 0.034 
a “ssi ECA1CFZ102L 12.5x35 2220 0.024 
1 ve ECA1CFZ102 16x25 2010 0.028 
ECAICFZ122L 12.5x40 2390 0.021 
ECA1CFZ122 18 x 20 2010 0.028 
ECA1CFZ152 16x31.5 2350 0.025 
ECA1CFZ152S 18x25 2200 0.025 
ar ECAICFZ182L 16x 35.5 2550 0.022 
ECA1CFZ182 1831.5 2800 0.023 
ECA1CFZ222L 16x40 2900 0.018 0.027 0.032 
ECA1CFZ222 18x35.5 2 a 0.021 0.034 aS 046 
2 ——— 3 —— 0. —— 
ECA1EFZ121L 8x20 a 0.090 0.099 ee 108 
ECA1EFZ121 10x 16 a 0.090 0.099 0.108 


ECA1EFZ271 12.5 x20 0.042 0.055 0.063 


ECA1EFZ331L 10x30 1 440 0.045 0.0 54 0.058 
ECA1EFZ331 12.5x25 1 690 0.034 0.044 0.051 
470 ECA1EFZ471L 12.5 x 30 1950 0.030 0.039 0.045 
ECA1EFZ471 16 x 20 1690 0.034 0.051 0.061 
ECA1EFZ561L 12.5x35 2 220 0.024 0.031 0.036 


ECA1EFZ561 16x25 2010 0.028 0.042 0.050 
ECA1EFZ561S$ 18x20 2010 0.028 0.045 0.062 


ECA1EFZ681L 12.5x40 2390 0.021 0.027 0.032 

ee 18x25 2200 0.025 0.040 0.055 

| ECATEFZ821__ | EFZ821 2350 0.025 0.038 

ECA1EFZ102L 16x35.5 2550 0.022 0.033 0.040 

ECA1EFZ102 18x31.5 2800 0.023 0.037 0.051 
RE ECA1EFZ122L 16x40 2900 0.018 0.027 0.032 

ECA1EFZ122 18x 35.5 a 0.021 eee a 


ECA1EFZ152 OES T | a a. a 


25x20 
10x30 


Pw 


STANDARD PRODUCTS TABLE JISAT 2TOUGOAI GAA 


fee's ‘’ | oa 
a eaat o ieee )s get rs 
EAT GE cin sy: a OE | eS 


~ | ecawezseo | axis | 75 «|r [ona 
| ECA1VFZ820L 8x 20 760 0.090 0.099 | 0.108 
ort & ECA1VFZ820 10x 16 795 0.090 0.099 ). 


[ago | ecarveziar | vasx20 | 100 | 00a | 0055 | 0.063 


ECA1VFZ221L 10x30 1440 0.045 0.054 0.058 

ECA1VFZ221 12.5x25 1690 0.034 0.044 0.051 

ECA1VFZ331L 12.5 x30 1950 0.030 0.039 0.045 =| 

ECA1VFZ331 16x20 1690 0.034 0.051 0.061 | 

ECA1VFZ391L 12.5x35 2 220 0.024 0.031 0.036 
ECA1VFZ391 16x25 per iii 0.028 0.042 0.050 

ra ECA1VFZ471L 12.5x40 2390 0.021 0.027 0.032 | 

ECA1VFZ471 18x20 2010 0.028 0.045 0.062 ' 
ECA1VFZ561 16X315 2 350 0.025 0.038 0.045 
ECA1VFZ561S 18x25 2 200 0.025 0.040 0.055 

680 ECA1VFZ681 1635.5 2550 0.033 
sh ECA1VFZ821L 16x40 2900 0.018 0.027 0.032 
ECA1VFZ821 1831.5 2 800 0.023 0.037 0.051 


1200 ECA1VFZ122 3.000 0.027 0.037 


ECA1GFZ680L 8 x 20 760 0.090 0.099 0.108 
ECA1GFZ680 10x 16 795 0.090 0.099 0.108 
ECA1GFZ101 1015 0.065 0.072 0.078 


120 ECA1GFZ121 1190 0.055 0.071 


ECA1GFZ181L 10x30 1.440 0.045 0.054 0.058 
ECA1GFZ181 12.5x25 1690 0.034 0.044 0.051 
a ECA1GFZ271L 12.5x30 1950 0.030 0.039 0.045 

ECA1GFZ271 16x20 1690 0.034 0.051 0.061 

* (40) ECA1GFZ331L 12.5x35 2220 0.024 0.031 0.036 


ECA1GFZ331 16x25 2010 0.028 0.042 0.050 
ECA1GFZ331S 18x 20 2010 0.028 0.045 0.062 


ECA1GFZ391L 12.5x40 2390 0.021 0.027 0.032 
ECA1GFZ391 18x25 2 200 0.025 0.040 0.055 
ECA1GFZ561L 16%35.5 2550 0.022 0.033 0.040 
ECA1GFZ561 1831.5 2 800 0.023 0.037 0.051 
ECA1GFZ681L 16x 40 2 900 0.018 0.027 0.032 
ECA1GFZ681 1835.5 2 900 0.021 0.034 0.046 


ECA1GFZ821 3.000 0.027 0.037 


Ww 
Ww 
oO 


3 
4 


90 
70 
680 
820 


> AOv is not standard. 


\luminum Electrolytic Capacitors F 
‘adial Leads Type HFZ Series 
— EEE ee 


ees 


STANDARD PRODUCTS TABLE 


Maximum <f''?¥ ho! > © . 
Permissible Maximum Impedance 
| Capacitance | Dimensions Ripple 
(120Hz @DxL Current 
ade sp area eneos Boer . [mm] (100kHz) 
tess tt (+ 105°C) 
{mA rms] 


Pee | ecarnrzeeo | 10x20 | a9 | ono | oan | ovaa | 
Pee | ecatnrzez0 | 10x25 | 100 | 0000 | 0059 | o108 | 
too] ecatwrzsox | i25x20 | 1200 | 0000 | ooe | 0120 


120 ECA1HFZ121L 10 x 30 1 300 0.075 0.083 0.090 
ECA1HFZ121 12.5x25 1 440 0.070 0.091 0.105 
180 ECA1HFZ181L 12.5 x30 1 680 0.060 0.078 0.090 
ECA1HFZ181 16 x 20 1 470 0.053 0.080 0.095 
ECA1HFZ221L 12.535 


ECA1HFZ221 16x25 
ECA1HFZ221S 18x 20 


270 ECA1HFZ271L 12.5x40 2010 0.043 0.056 0.065 
BCATLHEZ 271 13x25 2 000 0.041 0.066 0.090 
390 ECA1HFZ391L T6.03'5¢5 2 260 0.028 0.042 0.050 
ECA1HFZ391 18x31.5 2re20) 0.031 0.050 0.068 
470 ECA1HFZ471L 16x 40 2410 0.026 0.039 0.047 
ECA1HFZ471 18x35.5 2 460 0.027 0.043 0.059 


ECA1JFZ330L 8 x 20 600 0.190 0.209 0.228 
ECA1JFZ330 10x16 580 0.190 0.209 0.228 


ECA1JFZ820L 10 x30 1110 0.095 0.105 0.114 
ECA1JFZ820 12.5 x 20 1140 0.095 0.123 0.143 


ECA1JFZ101 12.5x25 0:090 0.135 


(100kHz) (300kHz) (500kHz) 
(+ 20°C) (+ 20°C) (+ 20°C) 
[Q] [Q] [Q] 


150 ECAIJFZ151L (ean ee es 1780 0.065 0.085 
ECA1JFZ151 16x20 1450 0.070 0.105 


ECA1JFZ181L 12.5x 40 1950 0.060 0.078 
ECA1JFZ181 16x25 1750 0.060 0.090 
ECA1JFZ181S 18 x 20 1750 0.065 0.104 


ECA1JFZ221L 1631.5 2050 0.050 0.075 
EGAIWFZ22:1 18x25 1940 0.057 0.091 


ECA1JFZ331 iis leo 2110 0.048 0.077 


Aluminum Electrolytic Capacitors — 


HFZ Series Radial Leads Type 
ELECTRICAL CHARACTERISTICS AGNAT2 . 
mTypical Impedance vs Frequency | 2B 

10 | 


a 
ee i=. eo 
il z= 
| = 0} Pt 
oe) 
ES it Sn DLA 
+S tet Ft 
Impedance Ve liil 
[2] gant NH ana cae 
Pies PN ents acer y 
hw IAN INAS ZI ees 
TESS TT NS || 
ie wa cull 
10V4700uF ($18 x 40) Da IM | 
sa Sa nS 
pone 
4 les 
ae TET Bree Pe 
il ae ee | pel tel 
ce Ls 
“ [CMT 
0.1 100 1000 
Frequency 
[Hz] 


7 


By - 
Aluminum Electrolytic Capacitor Pe = 
Subihiniatitided Racial Leads ype anasonic 


r, rs 


adial Leads Type 


FEATURES 


m Life: 1000 hours at +85°C 
| -M@ Operating Temperature : - 40°C to +85°C 


-™ Low Profile, Miniaturized : 
KA Series ; 7 mm height version 
KS Series ; 5mm height version 


@ Anti-solvent : Freon-TE, TES, TP35 for KA Series 


SPECIFICATIONS 


: Ler ee. 
Rated Working Voltage Range 4V to 50V DC 


Operating Temperature Range - 40°C to +85°C 


Capacitance Tolerance +20% (120Hz, + 20°C) 


1 S 0.01CV or 3 [vA] whichever is greater measured after a 2 minute application of rated 
Leakage Current working voltage at +20°C (C=nominal capacitance in micro-farads, V=rated working 
voltage in volts) 


FRated working voltage MI 4 | o3 [10 | v6 | 2 | 35 [50 


SusewreeM TS fe fa fo lel «le 


aracteristics at Low 
Sagcerature. ee eerorere eT | 4 | be] 2 | 2 2 | 2 
Refer to tabulated standard products table 


Ripple Current Correction Correction factor (multiplier) 


10k 


1k 
Test conditions 


Applied voltage Rated DC working voltage 


Post test requirements at + 20°C 


Capacitance change <= +20% of initial measured value 
<= 200% of initial specified value 


Factor for Frequency 


Frequency [Hz] 60 120 
7 


Correction factor (multiplier) 0. 


High Temperature Loading 


. Aluminum Electrolytic Capacitors 
KA/KS Series Subminiaturized Radial Leads Type 


- | 
SPECIFICATIONS (continued) VAN : 


Performance Characteristics 


Test conditions 


Post test conditioning by application of voltage 


Applied voltage Rated working voltage 
is 
Shelf Life 
| | Ambient temperature 


Discharge Through a resistor after application of voltage 
Stabilization time 24h to 48h after discharge 
Post test requirements at +20°C (after post test conditioning) 


Leakage current S Initial specified value 
Capacitance change < +20% of initial measured value 
< 200% of initial specified value 


Capacitors (KA Series only) shall be capable of withstanding exposure to following 
cleaning solvents. 


Solvent Exposure Ultrasonic 
Temperature 
Cleaning structure time wave 


< boiling 
point at 
1 atm 


Unless otherwise specified herein, conform to Panasonic Specifications and/or JIS-C-5141 
Other items eh 
where itis applicable. 


DIMENSIONS 


Freon-TE, TES, TP35 or Liquid or 
equivalents vapor 


Vinyl Sleeve 


x P=2.5 for KS Series 
P=3.5 for KA Series 


74 — 


Aluminum Electrolytic Capacitors 


Subminiaturized Radial Leads Type KA/KS Series 


‘PART NUMBER SYSTEM 


PeoeeaL Ceo Cee Oooo oO 


Capacitance Code in ywF 


Significant figures 
(where necessary. 
zero is preceded) 


Be eves | 
oc |v | [xa | easseries 


First two 
digits 


Number of zeros 
to follow 


Decimal point 
(where necessary, 
“R” is used as a 
decimal point. In 
this case, other two 
figures are 
significant. 


> Not standard 
Suffix for Configuration 


Suffix Configuration Packaging 


Snap-in lead 


Bulk 


Lead Case diameter 
spacing [mm] 


Fan fold box 


Lead | Case diameter 
spacing [mm] 2 000 


| 8 | 1000 | 


Fan fold box 


Pa [1000 


Case size 
[mm] 


i Aluminum Electrolytic ‘Capac at 
KA/KS Series | Subminiaturized Radial Lead 


STANDARD PRODUCTS TABLE 


Tes 


Rated - | Nominal — 
Capacitance | 
(120Hz, ene Dimensions 
+ 20°C) Part Number @DXxL ae, 
[uF] . [mm] gn 
+ 85°C) 


[mArms] | 

Li 
Peseta] eceaccad [a7 [oases | eceanakseh [a 2 
aS ee 
[roo] —eceangeaio | se7 [eto] eczanaeston ses [eto 
el a 
eT 
i el 
a] eceaonaze | 7 | me | scene | as 
Tas) | ecenonanno [x7 | s00 | eceannss0— | as = aa 

4x7 ECEAQJKS470 

aia 

| SESS 
, 
ee Ses 


ina 


Sree | Maxine eres 


Working Permissible 


Voltage 
[V] 


71.0 
103.0 
130.0 
35.0 
43.0 
65.0 
80.0 
120.0 


28. 


WwW 
ie) 
[) 


Aluminum Electrolytic Capacitors 


Subminiaturized Radial Leads Type KA/KS Series 
EL LE SES EE ET EE ELE IE ES EOS ELS GSES RE ES EL YEE SR LEE SOT I ES EE FEET 


STANDARD PRODUCTS TABLE 


ror y pt. KA Series KS Series 


EFmuiea ia Nominal Maximum Maximum 
Working Capacitance : : Permissible ; Permissible 
PT eece (120Hz, Dimensions |. See ple current 

2 wee +20°C) Part Number gD XL Part Number gD xL oni 

ae [uF] Imm] + 85°C) 
— 1 [Arms] 


ECEA1HKSOR1 4x5 1.0 
ECEA1HKSR22 4x5 2.0 
ECEA1HKSR33 4x5 3.0 
ECEA1HKSR47 4x5 5.0 

40% ECEA1HKSO10 4x5 10.0 
ECEA1HKK010 3x5 8.0 


[reo | ecearaxsara | axs | 160 


ECEA1HKA010 


Capacitance change (%) 


@ Frequency characteristics 


Impedance (Q) 


Temperature (°C) 


SOV 1.0uF 


r 
1 a a a 
Hf} 1} 


eae 
f= one 


ae 


ei wees 
py 


Frequency (KHz) 


Impedance (Q) 


ree 


A 
: | Oo 
Zx< . 
' Ss 
\ ! 
. ; oe 
T See iF 
; 
P| 
‘~ | 
— 


SAC oo 


=16 


Temperature (°C) 


* eer 
Paes Ba 

ay er 

ee (aaa Sa ey 
eae | 
0 SUT | 
Wet Gey ET ee 
Be SSS Ss He 
7 Ge GS 
ENN 
eet es, Sy 
PND HH 
ot 


Frequency (KHz) 


aa ctrolytic Capacito: ig a 
Bere isureaienvoM exch. anasonic 


VV/VA Series 
Surface Mount Type 
— = 

coos 

5 dorface Mount Type 


a High CV Volumetric Efficiency for Mounting 
Area 


m@ Tape and Reel Packaging for Automatic 
Placement 


m Anti-solvent : Freon-TE, TES, TP-35 


SPECIFICATIONS 


Rated Working Voltage Range | 4V to 50V DC 


Nominal Capacitance Range 0.1F to 220uF (120Hz, + 20°C) 


Capacitance Tolerance +20% (120Hz, + 20°C) 


|S 0.01C-V or 3 [uA] whichever is greater measured after a 2 minute application of rated 
Leakage Current working voltage at +20°C (C = nominal capacitance in micro-farads, V = rated working 
voltage in volts) . 


vate uuu aad am a 
tan 6 (120H2,+20°0): = | 0.35 | 0.26 | 0.20 | 016 | 0.14 | 0.12 | 0.12 | 


FRated working voltage Wi | 4 | 63 | 10 | 16] 2 | 35 | 50 | 
ato 20H py stereo || 4 | 3 adaxovle Halnjuls ra 

CS ESE a a 
Test conditions 


Applied voltage Rated working voltage Rated working voltage 
BADEN terk tara 105°C 


Post test requirements at + 20°C 


| 
Leakage current S Initial specified value S Initial specified value 


Ss +20% of initial < +20% of initial 
measured value measured value 
(Ss +30% for 4 W.V.) (S +30% for 4 W.V.) 


2 < 150% of initial < 200% of initial 
tan 6 ok fet 
specified value specified value 


Operating Temperature Range 


Tangent of Loss Angle 


Characteristics at Low 
Temperature 


High Temperature Loading 


Capacitance change 


VV/ VA Series : Surface Mount Type aoedsue 
ST er ee 


SPECIFICATIONS (continued) > AVIV © 


Shelf life 


Resistance to Soldering Heat 


Cleaning 


Aluminum Electrolytic Capacitor 


Performance Characteristi 


as 
Tambient temperature | toe 


Post test requirements at +20°C 


Test conditions 


< +20% of initial < +20% of initial 
measured value measured value 
(< +30% for 4 W.V.) (< +30% for 4 W.V.) 


Test conditions 
Capacitors shall be placed for 30 seconds on a plate (termination face down onto the 
plate) heated to +250°C. 


Post test requirements at + 20°C 
Leakage current S Initial specified value 


Capacitance change < +10% of initial measured value 


tan 6 S Initial specified value 


Capacitors shall be capable of withstanding exposure to following cleaning solvents. 


S Boiling 
point at 
1 atm 


Freon-TE, TES, TP35 or Liquid or 
equivalents vapor 


PART NUMBER SYSTEM 


E} [o} Pej vf ee ae ee 


VA Series 
04-63 
VA Series 


Capacitance Code in pF 


Significant figures 
(where necessary, 
zero is preceded) 


Third Number of zeros 
digit to follow 


Decimal point 
(where necessary, 
“R” is used as a 
decimal point. In 
this case, other two 
figures are 
significant. 


Taping Code 


eRe 12.0mm width 
| P| 16.0mm width 


Variation Code 
(VV Series only) 


Refer to Standard 
Products Table for 
detailes. 


First two 
digits 


a 2 


Aluminum Electrolytic Capacitors ; 
Surface Mount Type _ VV/VA Series 


SOLDERING 
Maximum Permissible Reflow Soldering Temperature Profile 


i 


Reflow time: S 5sec 


+T 
Uv 
Ss 
ov 
5 +200 
® Maximum 
a permissible 
£ Traverse time reflow 
_ : Stsec at +200°C temperature 
+160 


Pre-heat time: S 120sec | y t a. 
Maximum permissible 
pre-heat temperature 


=e 
: = 


m Land/pad dimensions as mounting guideline 


DIMENSIONS 


(Polarity Bar| 


ination (—-) 
(neg. side) | Es 


[Rated W.V. in V 
ty is eee) 
| \to 6 


N 2 
= So 
‘Series ID + a 
V : VV Series S 
|A : VA Series 
except | 
(> 3.0mm) 


Pa 


Termination (+) _/|w 
value in pF 


A+t0.2 


+ 


W 


a 
a 
Meese joss | so | sa | sa | 22 | 15 | 05-08 | 
Mees) ss | so os | ss | 20 | 22 | 05-08 


Aluminum Electrolytic Capacitors 


VV/VA Series Surface Mount Type o>stwe 
TAPING SPECIFICATIONS 102 


m Carrier Tape ia 


1.75 +0515 


PACKAGING 


Dimension Quantity 


380+2 W+1.5 


Aluminum Electrolytic Capacitors 2 
Surface Mount Type VV/VA Series 


si Leakage 
Current 


STANDARD PRODUCTS TABLE 

ripple 

current 

(120Hz, 

+ 105°C) 
TTT BTS 
7 | 30 | 5 | 2% | ecevoavarosn | 2 | 34 | ecevocaa7on_| 
Po feo fc | ecevocviorse | ¢ (| a1 | _ecevocaror | 
zfs | >| ee | ecevoavezise | > | 2 | FcEvocazzip_ 

33 
7 [30 fc | 5 | ecevowarose | c —(| a5 ‘| _ecevosna7or_| 
A A 
a a ee 
ECEV1AA470P 
| ECEV1CA330P | 
ES Se 
12 ECEV1EAS4R7R 
a pe | | Severe 
eee eeeeteren | ECEVIEAGRER 
ee 
Dep ae fd Ai | ecevivasonan 
ee a oe 
feecewwwaren a [ae | ecevivaae 


| Max. Max. 
Permissible 
ripple 
Size Code Part Number Size Code current Part Number 
(120Hz, 
+ 85°C) 
{mArms] [mA rms] 
a ECEV1CAS100R 
25 
ECEV1EV100SP ECEV1EA100P 


Permissible 
| ECEV1EV220SP | ECEV1EA220P | 
ECEV1VV220SP ECEV1VA220P 


, " | a : gi... yp zr 2 1SF | A be 
ae P| mi i) PY — 


rtimanterretincinesaiieienians a ieeting . . Ar 
pa k 5 - - = . = | aE > al strona ee EL Ba o 
ttm ay mm eres ). eh 2 3K hac, 2s 


lee add i (CE et ce cf 3 


sa ECEVIHASO10R | — 


ECEV1HV6R8VP 


Solid Tantal i . = 
Resin Dipped Type Panasonic 


EF Series 
Resin Dipped Tantalum 


FEATURES 


m Endurance: 1000h at +85°C with Voltage 
rating /at +105°C with voltage derating 


@ Operating Temperature : -40 to +105°C with 
voltage derating 


@ Taping for automatic insertion 


SPECIFICATIONS 


Operating Temperature Range | [-ssecto +105°° tst—~CS~S Voltage cil [voltage*deratingfortatings 2 10VDC | ratings = 10V DC 


Rated Working Voltage Range | 4V to 50VDC 


Nominal Capacitance Range 0.047 uF to 470uF (120Hz, + 20°C) 
Capacitance Tolerance +20% or +10% (120Hz, + 20°C) 


| = 0.008C-V or 0.05 [wA] whichever is greater measured after a 2 minute application of 
DC Leakage Current rated working voltage at +20°C. (C=nominal capacitance in micro-farads, V = rated 
working voltage in volts) 


Tan 6 (120Hz, + 20°C) 


Tangent of Loss Angle | > 1p - <100pF 
———— 


Working 
eeeeee | [voltove 


surge voroge ts |e | a fo fe) «|e | 


pode eile < +10% of initial measured value at + 20°C 
Characteristics at High and saben pm WA 
Low Temperature Buvrent S times oT initial specitied value 
+ 85°C : 
Ss +10% of initial measured value at + 20°C 


: Solid Tantalum Capacitors 
EF Series Resin Dipped Type 
SSE BLS SS a SR ESSE Se ee ES ee ee 


SPECIFICATIONS (continued) = 


Test Conditions 


Relative humidity 90% to 95% j 


Post test requirements at +20°C 


< 0.012CV or 0.75 [uA] whichever is greater 
Capacitance change < +10% of initial measured value 
= 150% of initial spegified, value 


Test conditions: either derating or rating 


Ten eon | oertng «Sing 
Endurance 

Post test requirements at +20°C 

< +10% of initial measured value 


Moisture Resistance 


Dimensions 


mStraight Leads 


[Seco | | 


= 0.8 (size code A-J) 
< 1.5 (size code K-M) 


Solid Tantalum Capacitors 
Resin Dipped Type 


mSnap-in Leads (Not standard) 
< @D 


PART NUMBER SYSTEM 


EF Series 


FEE aD La 
a a 
Pemee se | ws | soso 
ee ts [os | sozos 
a a Ce 
a a a 
Ser ss | zo | soz0s 
peer co | a0 | sozos 
Pere co | as | sozos 
a a CC 
Pee 7s | 0 | sees 


Vici is} tF} = LIL eerie tt — (| 


W.V. Code 


lw ae 
reese | wv. [code] w.v.| 
Pos |v | te | sv 
Po | sav [ow | av 
Pia | tov | am | ov 
a 


Suffix 


ey oo eee 
spacing 

| 

Pe] som fase | a 


Suffix for Configuration 


Configuration 


Long lead 


Number 
of zeros 
to follow 


Dim. 
H 


Cap. Tol. Code 
(None)]_=20% | 


* Not standard 


Packaging 


Lead Size Fan fold box 
spacing code Quantity : 


2.000 pes / box 


For new design, 
it is recommended 


to select suffix BB. 


Fan fold box 
Quantity : 
2000 pcs/ box 


EF Series 


Solid Tantalum Capacitors 
Resin Dipped Type 


STANDARD PRODUCTS TABLE 1é6nee 


Rated DC 
Working Voltage 
[V] 


Nominal : 
Capacitance © 


Numb Si ga ee 
(120Hz, +20°C) ect. Number ize Code 


[uF] ee ) | 
eee = ECsrocesask =— || CY | 
eomeeems © ECsrocetosk =— | ll) cl 

| ecsroceisek il ot ee 
Pee) = ECSFOGE22GK— | ee es oe 
ee eee ecsroceszck— | eee I |e 
eee = Ecsroceess | HS eee 
De i 
eee EcsFouEcask’) | | he 
Lie = ecsroverock~ =| | > |) See Vw Dee 
ee ioemeeeee| = ECSFOVEIScK | | =| MRE | ve oe 
eet) | ECsrOUE2zeK™) =| | Wee | he Ve ee 
eee icom | |< 
cee —ECsrouccs6 = | ee 
GEENENEE| 8 [ECSFIAEGESK | 
eee Ecsrinccsc | | | 
20 


a 
ah ——_ a 
— = 
Sa 
eet —— ea 
em ecsriecoe | CYC 
5 a 
er DY 
a 
See arcs | 
eee orcs ~~ | OC 


EF Series 


Solid Tantalum Capacitors 
Resin Dipped Type 


STANDARD PRODUCTS TABLE AAT2 


Rated DC 
Working Voltage 
[Vv] 


Nominal 
(20H, +200 Part Number 


er) crv: [| a | 
oe owe | «a | 
aa cw | « | ——_— 
Peewee cone | « | 
Sa ses 
eee come | oF 
ee) ecru | ca | 
SS i 
Pee) ecnvex | of 
Pee) eorex | es oon 
Li ia i 
ee) ecrvenx | 4) rr 
[ee ccrvese | au 
i i a 
[eee cones | 2 7 | Do 
a a 
LL a a 
Ls i Te 
LS iT a 
oo ia 
a a 
[_ecsrinevosx | 


ECSF1HE105K 


Cains lur j _ 
a Panasonic 
SPEC) : 

TEH Series 

Surface Mount Type Bo Ge oi 


FEATURES | 
fr; 33° iM 
™@ Basic Specifications : IECQ-QC300800, IECQ- cad a al a | 
QC300801/US0001 


ru 
™ Moisture Resistance : 1000h at 90-95%RH, + 60°C e fa & Ba Bs | 
m@ High solderability : new solder coverage = 95% 


M Tape & reel packaging for automatic placement a= Ho iB | my | oy 
SPECIFICATIONS 


Operating Temperature Range 55°C to + 125°C . Voltage derating 


Rated Working Voltage Range | 4V to 35VDC 
Nominal Capacitance Range 0.047puF to 100uF (120Hz, + 20°C) 


Capacitance Tolerance +20% or +10% (120Hz, + 20°C) 


| = 0.01C-V or 0.5 [uA] whichever is greater measured after a 2 minute application of 
rated working voltage at +20°C. (C=nominal capacitance in micro-farads, V = rated 
working voltage in volts) 


ee 
voltage) [berated | a7 | « [7 [10 | a | | 3 
eee rde to Lt [ef a [| 
vatage 1 [oerates | 34 | s [90 | 2 | 16 | 20 | 25 


< +10% of initial measured value 
change 
Leak tian 
ee eS S10 times of initial specified value 
Current 
+ 85°C F 
< +10% of initial measured value 
change 
Leakage a 
<= 12.5 times of initial specified value 
current 
+ 125°C c : 
n ™~ 
< +12% of initial measured value 
change 


DC Leakage Current 


Tangent of Loss Angle 


Rated and Derated Voltage 


Characteristics at High and 
Low Temperature 


‘ Solid Tantalum Capacitors 
TEH Series Surface Mount Type 
eee 


SPECIFICATIONS (continued) 2 HaT 


Performance Characteristics 


Number of cycle: 100 ‘TAS 


Gap eters [Temperate [Duration 

(UR RE 
Rapid Change of Temperature : 

[+ ofa SaNeteIy salon [vals aiaeanianannan 


Post test requirements at + 20°C 


Leakage current < 125% of initial specified value 
Capacitance change Ss +5% of initial measured value 


Test conditions 


older bath temperature + 260°C +5°C 
; Post test requirements at +20°C 
Resistance to Soldering Heat = a 
Leakage current S initial specified value 
Capacitance change =< +5% of initial measured value 


New solder coverage 2 95% under following conditions 


Immersion into flux (25% rosin with alcohol) 
Salderability Solder bath temperature HEN It Emad e 


Test Conditions 


Post test requirements at +20°C 
<S 0.02CV or 1 [zA] whichever is greater 
< +10% of initial measured value 


Moisture Resistance 


4 +125°C rr +85°C 55 
? eats Derated working voltage | Rated working voltage 
Sa 


Leakage current S 125% of initial specified value 
Capacitance change <S +10% of initial measured value 
= initial specified value 


Acceptable 
(single mode 
only) 


Liquid or < 5 min S +50°C at 
vapor (total) 1 atm 


PART NUMBER SYSTEM 


eee ii fy PILI? LI. 0 


[code | w.v. [code] w.v._ 
Pos [v1 | 20v 
Po | sav ae | asv 
Pia | tov [ow [sv 


Suffix for Taping 
Suffix|Reel gA| Polarity | 


Feeding direction > 


Capacitance Code} | Cap. Tol. Code 
3528 vee figures 
a34 : Number 


of zeros 


to follow 


Vigor 


oe 


+270 


2 eee eae 
ree 260 apn . 
on ie el ay 2p 
pee h Be 
eer me a ul dA 3 A £5 
& +250 +3 Z 25 
e— ee ean me 5s 
a Recommended RS a 
x +240 aa conditions ix lee el s2 
2 sideriasoh Th Puen |teyree En 
fe} 
cc can an A PP Se fen 
+220 
a aS SO YY Y= RT RN ETE 


Immersion time [sec] 


TAPING AND PACKAGING SPECIFICATIONS 


m Carrier Tape 


OS + 3s zineminivpel feet #08 f 


Dimensions [mm] 


Size Code 
Size Code (QC300801/ 
US0001) 


75205 


Quantity 


Solid Tantalum Capacitors 
TEH Series Surface Mount Type 
eerie EE 


DIMENSIONS "a 


Size code 
Size cod@——(QC-300801/US000) 
Y 


Cap. 
ee eC Cn occ 


Code 
a €=€=6)])]|—h);|lhUl | | CE lee 


Oo 
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WwW 
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TS TAB LE 


y ie 


RD PROD 
2anacité 


ie 2 a a 
[_ecsnoccozer | c [ 0022 | oee | 00s | > 
a a 
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Sas [008 
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OG Fess 
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ECSH1EC335R 6032 
ECSH1ED106R 7343 


i BEER a eo 
= ecco 
[10 | _ecsmvxiose fx 

as | ecsuiverssr | c 

aa | ecsuvezase |e 
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homed Panasonic 


: Gold Capacitors 
For IC Memory Back-up & Energy Storage 


A Series 


D Series 
E (Not standard.) 


Gold Cap 
55\/ 0.33F 
— JAPAN 


Gold Cap |" 


JAPAN 


+ 861K — 


2 AL PAS: 
— them) ra Hs 


IL Y AE 


LE geres” 


(Not standard. ) Sa | 
F Series 


NF Series 


Rated Nominal 
Working Capacitance 
meyer rie 


Capacitance | Operating High 


Series Tolerance | Temperature Temperature 


[%] [°C] Loading 


| uArange | | 55 | 0.083 to 0.68| 033 to 0.68} -20, +80 | —-25 to +85] 1000h at + 85°C 


mA range 1000h at +70°C 


Electric Double Layer 
Capacitors» @olieqs2 


’ 


PART NUMBER SYSTEM 


PEL TET Te} Lol ISITE) cbt sl eh 


Code 


APPLICATION NOTE 


1; 


Gold Capacitors are not suitable for rapid charge and 
discharge applications and usage in this mode is not 
recommended. Internal heat generated by this type of 
operation may result in reduction of capacitance, mechanical 
damage and degradation of other electrical parameters. 


. Do not apply a voltage in excess of the capacitor rated 


working voltage. 


. Filtering applications where ripple currents are present are 


not recommended. 


. Cleaning with Halogenated Hydrocarbon solvents such as 


1,1,1-Trichloroethane, Tetrachloroethylene, etc. are not 
recommended. Acceptable solvents are Freon- TE, TES, 
TP-35. Recommended cleaning conditions are as follows: 
a) Immersion (ultrasonic wave is acceptable) and/or vapor 

methods at a temperature of boiling point or less at 1 atm 
b) Cleaning time; <5 minutes (total) 


. Capacitor life is highly dependent upon ambient operating 


temperature. Do not operate or subject the capacitor to 
temperatures in excess of its rating. For achieving the 
greatest life expectancy, it is recommended to operate at 
a reduced temperature. 


. Operation under high humidity, moisture laden or corrosive 


gaseous atmosphres are not recommended. Because 
terminals and/or cases may corrode and cause an open 
circuit. 


. Excessive thermal stress during soldering may cause 


leakage of electrolyte and degradation of electrical 
properties. Recommended soldering conditions are as 
follows: 

Solder bath temperature; < +260°C 

Immersion time; <10 seconds 


Ge aie ae 
i oe 


) blow 
11077 


Capacitance Code in 
HF 


Significant 
figures 


Number of 
zeros 
to follow 


DEFINITION OF INFLOW CURRENT 


“Inflow Current” in STANDARD PRODUCTS TABLE is defined 
as the current flow after a 30 or a 60 minute charge period 
at rated working voltage +20°C. 


This current flow is the term given to the combination of 
currents flowing in a Gold Capacitor during its charge cycle. 
Unlike other capacitors, a Gold Capacitor takes longer to 
charge because of its high capacitance. The current flow in 
a Gold Capacitor passes through three phases: 


Current Flow vs Charge Time 


ia = Charging current 
ib = absorption current 
= leakage current 


Current flow [uA] 


Time [h] 


Sree es 


————E 


The charging current (ia) is that current which the capacitor 
stores and is available for discharge. 


The absorption current (ib) is that current which is absorbed 
by the capacitor and is not available for discharge. 


The leakage current (ic) is that current which flows through 
the capacitor due to the resistive losses of dielectric. 


The reading of current flow after approximately 100 hours 
application of rated working voltage would present leakage 
current. 


(RRR RS SBR TF a SL Se TT Ta ce La a TE a SRO CEES SESE PN eT SS SAR SPE 
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VOITADIAIO392 


ee ee 


ae 
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MMmeQMal Qiviizve 


cg : 
ETH = oe * 


fa E— Ney 7 En ds The discharge current shall be calculated by 
the capacitance value in a ratio of 1mASF. 


prelracir|" = A] X - 
By Deuarem ett to eer) | 


eral Resistance 3) Inflow Current 


ome 


: 


ae (va) Inflow current shall be 
Obes oop : 2 el measured after a 30 or a 
ae : 60 minute application of 
(vo) : e the rated working 
- cm voltage. 
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Electric Double Layer 


SG Series Capacitors nofbegs2 © 
FEATURES MIAUCRae 
Gold Capacitor = IC Memory Back-up Device (uA Range Load) ‘2 i 
SG Series = Volumetric Efficiency (50% Smaller than NF Series) ve tees to noltesiisitinl 
® Light Weight (1.2g) 3 Ot iS 
= General Purpose istiosqso (? 
SPECIFICATIONS 


’ ‘ae 
oe eae 


iS 


— 25°C to +70°C 


Internal Resistance (Refer to ““STANDARD PRODUCTS TABLE” for each value) 


< +30% of the measured value at +20°C 


— 25°C & +70°C | Capacitance change 


— 25°C Internal resistance 


Characteristics at High and Low Temperature <5 times of the measured value at +20°C 


+70°C Inflow current 


<4 times of the measured value at +20°C 


The capacitor shall meet the following limits after a 1,000 hour application of 5.5V DC at +70°C 


Capacitance change | < +30% of the initial measured value 


High Temperature Loading Internal resistance | <4 times of the initial specified value 


Inflow current <2 times of the initial specified value | 


The capacitor shall meet the limits for “‘High Temperature Loading’’ after a 1,000 hour 
exposure to +70°C with no voltage applied. 


Shelf Life 


[pp 


Loading with Moisture 


The capacitor shall meet the limits specified for ve Temperature Loading’’ after a 500 
hour exposure to +55°C/90 to 95%RH with 5.5V DC applied. 


DIMENSIONS [mm] 
| 


| Configuration: v | f= Configuration: H 


6115+03 , 45 cml) 


125+05 0115+03 


—— —e| ~—+ = = ~ 


J 


13.0+ 0.5 


5.0+03 55+05 


| 
Lo 


STANDARD PRODUCTS TABLE 


Rated Wea Voltage | Nominal at Part Number’ 
0.022 | _EECSSRS_223 | 38 150 
0.033 | _EECSSR5( 333 | 57 150 
55 0.047 _ | _EeECSSR5~ 473 | 69 120 6 
0.10 EECSS5R5{_}104 | 100 75 
i 0.22 EECSSR5. 224 | 165 | 75 


*|_ J=V(Configuration: V) or H(Configuration: H) a 
**Inflow current shown in table is measured after a 30 minute application of rated working voltage. In actual use, this current will 
decrease to several A level after approximately 10 hours application of rated working voltage. 


send | FJ 


oe 


Ele ctric Doubl . 
eae no me NF Series 


Gold Capacitor ‘TURES 


=1C Memory Back-up Device (uA Range Load) 


NE Series = Large Capacitance for Long Time Back-up 


=™General Purpose _ 
#5mm Terminal Spacing 


SPECIFICATIONS _ 


ned am 


soem anneal oe Performance Characteristics 
5.5V DC 

0.033F to 0.1F(A size), 0.33F to 1.0F(B size) (+20°C) 
—20% to +80% 

(Refer to ““STANDARD PRODUCTS TABLE”’ for each value) 
(Refer to “STANDARD PRODUCTS TABLE”’ for each value) 


— 25°C & +70°C | Capacitance change | < +30% of the measured value at +20°C 


Internal resistance <5 times of the measured value at +20°C 


4 
{ 
$ 
- 


Inflow current <4 times of the measured value at +20°C 


The capacitor shall meet the following limits after a 1,000 hour application of 5.5V DC at +70°C 


Capacitance change < +30% of the initial measured value 

| 
Internal resistance <4 times of the initial specified value 
Inflow current <2 times of the initial specified value 


The capacitor shall meet the limits for ‘‘High Temperature Loading’”’ after a 1,000 hour 
exposure to +70°C with no voltage applied. 


The capacitor shall meet the limits specified for ‘‘High Temperature Loading”’ after a 
500 hour exposure to +55°C/90 to 95%RH with 5.5V DC applied. 


DIMENSIONS [mm] 
belie 


Insulating sleeve 


3 
E 
rm Case Code oD L 
A 13.5 to 
B 215 8.0 
Terminal 


Internal Resistance 
(1kHz) [Q] 


Part Number 


EECF5R5U333 150 

EECF5R5U473. | ~—~«69 120 
| EecFsR5u104 | —_—_100 75 
| EECF5R5U334.— |” 182. 40 
t _EECF5R5U474 | ees i 30 

EECF5R5U105 315 30 


“Inflow current shown in table is measured after a 30 minute application of rated working voltage. In actual use, this current will decrease 
to several »A level after approximately 10 hours application of rated working voltage. 


— OS — 


Electric Double Layer 


F Series Capacitors Zosivegs> 


# 


Gold Capacitor FEATURES sqs0 blod 


= 1C Memory Back-up Device (uA Range Load) 


i= Series @ Industrial Grade (Max. Ope. Temp: +85°C) BQ ise anv 
SPECIFICATIONS 


a ——= 
t i, Sa 


Operating Temperature Range | —25°C to +85°C 
0.033F to 0.1F(A size), 0.47F to 0.68F(B size) (+20°C) 
(Refer to “STANDARD PRODUCTS TABLE” for each value) 
(Refer to “STANDARD PRODUCTS TABLE” for each value) 


— 25°C & +85°C | Capacitance change 


Internal resistance 


< +30% of the measured value at +20°C 


Characteristics at High and Low Temperature <5 times of the measured value at +20°C 


Inflow current <4 times of the measured value at +20°C 


The capacitor shall meet the following limits after a 1,000 hour application of 5.5V DC at +85°C 


| Capacitance change <= +30% of the initial measured value 


High Temperature Loading Internal resistance <4 times of the initial specified value 
Inflow current <2 times of the initial specified value 
Shelf Life The capacitor shall meet the limits for ‘“‘High Temperature Loading”’ after a 1,000 hour 


exposure to +85°C with no voltage applied. 


The capacitor shali meet the limits specified for ‘“‘High Temperature Loading’’ after a 


Loading with Moisture 500 hour exposure to +55°C/90 to 95%RH with 55V DC applied. 


DIMENSIONS [mm] 


Insulating sleeve p12 F001 


o Dmax 


Case oes oD L | 
A 135 | 95 | 


8 7 218 a5 | 


Terminal 


Inflow Current* Internal Resistance 


(1kHz) [Q] 


Part Number 


EECF5R5H333 
EECF5R5H473 


O)|>\|>|> 


5.5 EECF5R5H104 100 100 
= —— 

EECF5R5H474 216 75 

0.68 B EECF5R5H684 315 i 50 


“Inflow current shown in table is measured after a 30 minute application of rated working voltage. In actual use, this current will decrease 
to several nA level after approximately 10 hours application of rated working voltage. 
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Electric Double Layer 


Capacitors D Series 


Gold Capacitor ‘EATURES 


= Back-up for mA Range Load 


D Series = Large Capacitance (3.3F) 


® Moided Case 


SPECIFICATIONS 


z Operati 
el se 


Performance Characteristics 


y Temperature Range —25°C to +70°C 


Rated Working Voltage 55V DC 
Nominal Capacitance Range 0.1F to 3.3F (+20°C) 
— 20% to +80% (0.1F, 0.33F), —20% to +40% (1F, 33F) 


Hinflow Curent = == ———_| (Refer to “STANDARD PRODUCTS TABLE” for each value) 
Internal Resistance (Refer to “STANDARD PRODUCTS TABLE” for each value) 


— 25°C & +70°C | Capacitance change | < +30% of the measured value at +20°C 


Characteristics at High and Low Temperature — 25°C Internal resistance <3 times of the measured value at +20°C 
+70°C Inflow current <3 times of the measured value at +20°C 


The capacitor sha!! meet the following limits after a 1,000 hour application of 55V DC at +70°C | 


Capacitance change < +30% of the initial measured value | 
- wa 


High Temperature Loading Internal resistance <2 times of the initial specified value 


Inflow current <2 times of the initial specified value 


The capacitor shall meet the limits for ‘‘High Temperature Loading” after a 1,000 hour 
Shelf Life exposure to +70°C with no voltage applied. 


’ : ; The capacitor shall ‘meet the limits specified for ‘High Temperature Loading” aftera 
Loading with Moisture 500 hour exposure to +55°C/90 to 95%RH with 5.5V DC applied. 


DIMENSIONS [mm] 


T+ -" 
Case | Dimensions | 
Code Ww H A od | 
A 25 9 28 175 ‘ieee il 
: aa 629 f 10 | 315 L 22.5 | 07 | 
Cc | 425 | 15 32.5 32.5 0.8 | 
: E D | 425 15 425 | 325 | 08 
| 
STANDARD PRODUCTS TABLE 
Rated bh stots Voltage |Nominal Capacitance| Case Code Ban Number oat MATHS seeritiantch: 
A EECW5R5D104 0.12 ‘ 9.0 ii 
B | EECWsRS5D334 | 0.18 50) a 
De | EECwsRsD105 | _—0.28 tO ae 
aD) | EECWsRsD335 | —0.44 i Tree | 


In actual use, this current will decrease by a factor of 10 after approximately 10 hours application of rated working 
voltage. 
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Electric Double Layer 


Jdu0@ dae 
Capacitors nosis 5q > : 


CHARACTERISTICS 
= Charging Characteristics 
¢Terminal Voltage vs Time (+20°C) 


5.5V cans (SG, NF Series) 


2202 aoe Bg eres 2.2k2 47k2 100 


g ears 
a 40 
: mat 3 
D =z 30 
oO 
E g 
> 
: Beta ne 
£ = 
E 5 
‘ 5 
| © 10 
3) 
4 
3 
2 
Time Ipoin] : 


(Note) 

Measuring conditions: 
After being shorted for 60 minutes at +20°C, the capa- 
citor is charged up to 5V DC through the series resis- 
tor specified in the graph connected to a 5V power 
supply. 


= Holding Characteristics 
¢Discharge Current vs Back-up Time (+20°C) 


SG, NF, F Series 


1000 


(one month) 


Back-up time [h] 


(ee |) eee ee j 
Ly a ee Bs Pa a 17 
0 Saris 1 
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TUM SMU INST 


Initial discharge current [nA] at 5V 


1000 


—qn6'— 


) bled 
ise G 


¢Current Flow vs Charge Time (+20°C) 


SG, NF Series ™ 


Time [h] 


The back-up time is defined as the time 
taken for the capacitor to discharge from 
5VDC to 2VDC with a constant resistive 
load. 


ECQ-V Series 


This capacitor is constructed by stacking double 
side metallized polyester with a polycarbonate 
. ‘coating. Because of the mixed dielectric system 


_ and advanced mauufacturing techniques, the 
_ performance is excellent and the size is greatly 
reduced. 
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@ Features 
@ High volumetric efficiency 
@ Tight capacitance tolerance, +5% (J) 
— @High stability 
@Low dissipation factor 
@Stacked and non-inductive construction 
@ Available for automatic insertion, up to 1.0uF 
(Not standard/upon request) 


M Specifications 


Operating temperature range 


B Applications 


@ Blocking, by-pass and coupling of DC and 
signals to VHF range 

@Pulse, logic and timing circuit 

@Light duty pulse forming network 

@Filter and noise suppression circuit 

@ Suitable for replacement of monolithic ceramic 
capacitor 


—40~+85°C (At +105°C with 50% of rated voltage) 


Rated voltage 


DC 50V, DC 68V, DC 100V 


Capacitance range 0.01 ~1.0a@F 


Capacitance tolerance +5% (J) 


Dissipation factor <=1.0% (20°C, 1kHz) 


Withstand voltage 


Between terminals: rated voltage (V, DC) 150% 1minute 


Insulation resistance 


C<0.33uF : [3000MQ (20°C, DC 50V, 1minute) 
C>0.33uF : [1000M0.nF 


Construction 


M Dimensions & Marking 


Metallized polyestr film with polycarbonate coating, stacked construction, epoxy 


Standard 
Type 1 
| LMAX TMAX 
= = — 
ae 8 a | ( 
| << | 
= 
x) || al 
>! L 
| 
: z 
= 
| © 
<3 0.5*%% 
I ails FU, 
# soider plated copper-clad 
steel wire 


Not Standard 


Type 2 (Suffix: W) 


Style N 


Marking 


| 


4.5+0.5 


(upon request) 


Marking (Example) 


104 


Shey = 


» 1H104J5Z( ) 

” THI5S4JNZ(_ ) 

1H824JZ( 
t_— suffix W for crimped lead as Type-2 or taped lead. (See page 133 for details) , Not standard 


@ 63 VDC 360 | 


Dimensions (mm) 


Cc itance 5 a 
Cart Code nei HMAx | F+0.8 | S05 | Cin 


TYPES TY PES2r SP ye lear Style 
7.0 12.0 5.0 5.0 
—= —— 
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ECQ V1J103UZ(_) 
* 1J5123UZ( ) 
eT ean) 
er Tea 
1J223JNZ0 5) 
1J273UZ(_) 
1J333UZ(_ ) 
1J393UZ(_ ) 

@ {JA7TSIZC 2} 

) 
) 
) 
) 
> 
i 
) 
) 


1J563JUZ ( 
1J683UZ( 
~~ 1J9823NZ( 
1J104UZ( 
—101245Z( 
+ 1S154IZ(— 


1J184JNZ( 
1J224UZ( 
1U274UZ(_ 
1J334UZ(_ 
1J394JZ(_ 
» NJS4T4IZ(— 


Te BB SB ww) Ww) P|) S| Ww 
mM lajwolmlolrala|e|aje| elo 
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) 
) y 
t— suttix W for crimped lead as Type- 


or taped lead. (See page 133 for details), Not standard 
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ut ee wera te al Ie = el am 


oo for details), Not standard 


ee ESSER 
| 13982) 
il 1473UZ(_ ) 
i 15632 (~ ) 
Pf saz | 
ime 


1224UZ(_ ) 
1274UZ( ) : 


27 
1334UZ( ) nS Z 5.9 Z 
Og a a a a a a 


t— suffix W for crimped lead as Type-2 or taped lead. (See page 133 for details), Not standard 
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@ Features 
e High volumetric efficiency 


e Non-inductive construction 


e@ Low-loss, high stability 
e Epoxy resin coating 


e Available for automatic insertion 
(Not standard /upon raquest) 


@ Specifications 


Operating temperature range 


Rated voltage 


Capacitance range 


—40~+85°C (At +105°C with 50% of rated voltage) 


@ Applications 

e Blocking, by-pass and coupling of DC and signal 
to VHF range ) See 

e@ Pulse, logic and timing circuits 

e Light duty pulse forming networks 

e Filter and noise suppression circuits 

e General purpose usage 


DC 50V 
0.0001 ~0.01 uF 


Capacitance tolerance 


Dissipation factor 


+5% (J) 


<1.0% (20°C, 1 kHz) 


Withstand voltage 


Between terminals: rated voltage (V, DC)x250% 1-5 sec. 


insulation resistance 


=30000 MQ (20°C, DC 100 V, 1 minute) 


Construction 


Polyester film, non-inductive, epoxy coating 


M@ Dimensions & Marking 


Standard 
TYPE-1 


LMAX 


z Style M Style N 
r % ee 
. Marking 
- ' l 2 Marking = [ease 102K 
= =| 
a e: cap 
z aE Z 
= Solder-plated s+ EE i Date code 
4 copper-clad steel wire rot [= a 
gd* 0.05 


Not Standard (upon request) 
TYPE-2 (Suffix : W) 
Marking (Example) 
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Suffix W for crimped lead as type-2 or taped lead. (See page 133 for details), Not standard 


; 
: 
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= 314 


because neg 
cient, eaealiont t frequency | of varacte 
dissipation factor. 


@ Features 

e Wide capacitance range 

@ Tight capacitance tolerance 

@ High insulation resistance 

@ Low dissipation factor 

@ Non-inductive construction 

e@ Epoxy resin coating 

e@ Available for automatic insertion 
(Not standard /upon request) 


@ Specifications 


Operating temperature range. 2+40sa+ 85S 


00. Pt ms 
 MApplicati ions | ns | ce 


-@ Blocking, by-pass and cau 
signal to UHF range | a 
@ Pulse, logic and timing cir 
e@ Light duty pulse forming ne at 
e Filter and noise suppression ci 
@ General purpose usage ec 
_SSSHI 

‘TST 

£oHT 

4] 


1H] 


Rated voltage DC 50V. 


Capacitance range 0.001~0.474 


Capacitance tolerance 


Dissipation factor 


Withstand voltage 


+5%(J),+2%(G) ((+1% (F) upon request), Not standard) 


0.1% Max. (20°C, 1kHz) 


Between terminals: rated volt. (V. DC)x 250% 1~5sec 


Insulation resistance 


Construction 


HM Dimensions & Marking 


C<S0.33uF :45,000MQ Min 
C>0.33uF :14,000MQ:“F Min 


Polypropylene film, non-inductive, epoxy resin coating 


20°C Rated volt. 1minute 


Standard 


TYPE-1 


Solder-plated 
Copper-clad 
steel wire 


Not Standard (upon request) Marking example 


TYPE-2 (Suffix W) DC50V 
(0.0001~0.068F) 
Style N Style T 102 F 
bicoe 


Date code 


(0.075~0.47uF) 
P 753F 


Date code 


= Ed? — 


+35) Bae r 5 . 7 

? , v 264 

ns 
i 


) 
> 


Sy 


ee Uszeat,,/)Z( 
1H273( )Z( 


11.5 
12.0 
12.5 
13.5 
#20 Hepurdd Wal 


> 


SI 


4% a 


| 082 

” 1H104( )Z(_ +) 7.5 14.5 
” 1HI24( )Z(_) 12 [8.5 | 15.5 
8.0 |» 
” THI84( )Z(_) 18 9.0 16.0 
” 1H224( )Z(_ +) 22 9.5 | 17.0 
10.5 | 18.0 | 23.0 

10.0 | 19.5 | 245 | 17.5 
11.0 | 20.0 | 25.0 
12.0 | 21.0 | 26.0 


_ Suffix W for crimped lead as Type-2 or taped lead. (See page 133 for details) 


Capacitance tolerance Code G(+2%) or J(=5%) 


(Note) Other capacitance Value upon request 


— Ats.— 


Metallized Polyester Capacitor 


ECQ-E Series 


The type ECQ-E series is using a dual side meta- 
llized polyester film with high dielectric constant 
(€) which makes it possible to produce large C- 
values in small dimensions, and is economical 
capacitor meeting high requirements for profes- 
sional circuit design. 


@ Features 

@Self-healing property | 

@ Flame retardant epoxy resin coating 

e@ Available for wide automatic insertion range 
(Not standard/upon request) 

@ Excellent high frequency characteristics 


@ Specifications 


Operating temp. range 


@ Applications 


e@ Blocking, by-pass and coupling of DC and 
signals to VHF range 

e Pulse, logic and timing circuit 

e@ Filter and noise suppression circuit 

@ General purpose usage in both consumer and 
industrial equipment. 


—40~+85°C (At +105°C with 75% of rated voltage) 


Rated voltage 


DC 100V, 250V, 400V, 630V, 


Capacitance range 0.001 ~1 OuF 


Capacitance tolerance + 10%(K) 


( (45% (J) upon request), Not standard) 


Dissipation factor =1.0% (20°C, 1kHz) 


Withstand voltage 


Between terminals: rated voltage (V DC) 150% 1minute 


C<0.33uF : =9000MQ 


Isulation resistance C>0.33uF : =[3000MQ- pF 


(20°C, DC 100V, 1minute) 


Construction 


Metallized polyester film, flame retardant epoxy coating 


Solder-plated copper wire 


Lead material 


100VDC, 250VDC 


HM Dimensions 


Solder-plated copper-clad steel wire 


400VDC, 630VDC, 


Standard 
TYPE-1 


GMAx 


Not Standard (upon request) 
TYPE-2(Suffix : B) 


LMAX 


HMAX 
HMAx 


4.5+0.5 5MAX, 
4.5+0.5 5MAX 


— t4¢50— 
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lized Polyester Capacitor ECQ-E 


100VDC Series 
MTYPE-Z 
. Capacitance Dimensions(mm) 
Part code me or Pinte 


__ TYPE-1 | TYPE-2 | TYPE-1 
ECQ E1104KZ(_ ) : 10.0 5.0 1.0 0.6 
” W2AKZ() | iz 


”  '154KZ(_ ) 0.15 
~  1184KZ(_ ) 0.18 
”  1224KZ(_ ) 
”  1274KZ(_) 
“  1334KZ(_) 
” — 1394KZ ( 
” — 1474KZ ( 
” — 1564KZ ( 
“ — 1684KZ ( 
“ — 1824KZ( 
” — 1105KZ( 
” — 1125KZ( 
”  1155KZ( 
” — 1185KZ( 
~~ 1225KZ ( 
” — 1275KZ( 
”  1335KZ( 
” — 1395KZ ( 
” — 1475KZ( 
“ — 1§65KZ( 
“ — 1685KZ( 
” — 1825KZ( 
” — 1106KZ( 
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Suffix “B” for Crimped lead as type-2 (Not standard) 
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e056 : SR | or 
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pee | tor | 10.0 | 10.0 Ji + | 4% Nee 
1105KF (_) PC | 
1125KF (_) Be er 
1155KF (_) 1.5 2 | ised ee ee eT 08 
1185KF (_) 1.8 
1225KF (_) 
1275KF (_) Siereliadin 
a6 16.5 é 4 
4 NS9SKF (7) | 82607 |g eT ot] 22-5 0 cs 
* AATSKF (_) 4.7 irae " < j 
+ 1565KF (_) 5.6 Dae 8 Se | , z 2 i 
* \685KF (_) 6.8 Pea LO DS ed | 
*_1825KF (_) 8.2 ae re ee ee z 
H06KF (_) 


t___ suffix “B” for Crimped lead as Type-2. Not standard 
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Metallized Polyester Capacitor 


250VDC Series 


ECQ-E 
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“ 2334KS(_) 33 s y 11.0 2 , ’ " p 
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” 9824KS(_ ) | 82 31.0 7.0 i205 | 27.5 | 17.5 D > \ th ate 
” _2105KS(_ ) | = z 7.5 13.5 Z 2 Z Z Z 
“. 2125KS( ) 1.2 y y 1515 , p > “ r. 
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“ 2475KS(_ ) | f whe y 15.0 24.5 . pmisa 208 [8 xa = 
” 2565KS(_) | 5.6 275 4 424904 #23'0 38.5 30.0 |= * y 
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—— Suffix “B” for Crimped lead as Type-2. Not standard 
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nt rference Suppressor (UL/CSA Across-the-Line, Antenna-Coupling and Line-by-Pass) 


ECQ-UH Series 


Ty} 
e This series is especially designed as interference 
_ suppressor and recognized by UL and CSA. 
Due to mixed dielectric of metallized polyester and 
_ polypropylene, volumetric efficiency is improved. 
e Excellent active and passive flame-retardent properties 


@ Approvals 
e Recognized as Type ECQ-UH, UL, File No. E62674 
e Recognized as Type ECQ-UH, CSA File No. LR 

| 35752 


* When applying to UL or CSA, designate this 
capacitor just as “ECQ-UH” without specifying part 
code. 


@ Specifications 


UL 1414, Standard for Across-the-Line Capacitors, Antenna-Coupling and Line-by-Pass Components 
for Radio- and Television-Type Appliances 


Reference standard = 


CSA C22.2 No. 0, No.1, Antenna Isolation and Line-by-Pass Capacitor. Bulletin No. 975, Across-the-Line 
Capacitor. 


— 


Operating temp. range —40-+ 85°C 


+ 


Rated voltage Keds \/ | 


Capacitance range 0.001 ~0.47 uF 

Capacitance tolerance +20% (M) | 
ae —— ™ as - = moms 

Dissipation factor 31.0% (20°C, 1 kHz) 


al E Re ere es a = _ aa ee ee ee 
Between terminals: AC 1000 V, 1 minute 


Withstand voltage 


Between terminal and enclosure: AC 1500 V, 1 minute 


Insulation resistance >10,000 MQ (20°C, DC 100 V, 1 minute), 2,000 MQ (20°C, DC 500 V, 1 minute) 


— a ame = — = es =e = —_ 


Metallized polyester/polypropylene film, flame retardant epoxy resin coating 


Construction 


=n. 


@ 125VAC 


‘Dimensions (mm) 
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* 1AI5S3MH( ) -015 2 7.0 14.0 Z Z Z 

+ 1AIB3MH( ) -018 19.0 6.5 13.5 | 15-5 12.5 

l + 1A223MH( ) | 022 2 7.0 14.0 | Z Z Z Eatin 2 
| * 1A273MH( ) -027 a a Z Z = 

+ 1A333MH( ) .033 y 8.0 15.5 | Z Z 

+ 1A393MH( ) .039 | 25.5 6.5 13.5 21.5 17.5 Z 
+ 1A4ST3MH( ) 047 Z 7.0 2°s4D es Z Z 

| * 1A563MH( ) -056 Z 7.5 15.0 Z | Z Z 

+  1A683MH( ) .068 Z 8.5 15.5 | Z Z Z 

+  1A823MH( ) .082 a re 9.0 Tie Z Z 0.8 
+ 1AI04MH( ) | 1 30.5 7.5 17.0 2.5 | 22.5 a Z 
| * ~=1AI24MHC ) -12 Z 9.0 17.5 | Z Z 2 % 
| + 1A154MH( ) 15 Z 10.0 18.5 | zy | Z Z Z 
| * 1AIB4MH( ) 18 _}——« | 11.0 19.0 | Z ! 2 4 4 
| + 1A224MH( ) 22 4 12.0 | 20.0 Z Z | Z Z 
| + ‘1A274MH( ) 27 4 13.0 | 22.0 Z Z 4 y 
| 1A334MH(_ ) 33 Biter: 14.5 73.0 | «| WhO f000- Z 
+  1A394MH(_) .39 35.0 | 14.0 zy a ae y Z 

| + 1AST4MH( 47 Z | 15.5 24.5 Z | Z Z 


Suffix “B” for Crimped lead as Type-2. (Not standard) 


@ Example of Application 


Across-the-line Antenna coupling & Line-by-pass 


R<1200 


Line, antenna 


tO _E = 4) 
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ference Suppressor (UL/CSA & European Safety Reg. Class X2) ECQ-UV 


ECQ-UV Series 


This series is especially designed as radio inter- 
_ference suppressors in accordance with UL/CSA 
and European safety regulations class X. 

_ Using self-healing metallized polyester and flame 


_ resistant preformed case with epoxy endfill. 


@ Features @ Applications 
@Excellent active and passive flame-resistant e Radio interference Suppressors 
properties * When applying for UL/CSA and European 


standard designate this capacitor just as “ECQ- 


| e Withstand overvoltage stressing UV”, without specifing part code 


e@ Wide capacitance range (0.001 uF~1.0uF) 


M Applicable Standard & Approval Number 


UL PL 1 eos Electromagnetic Interference Filters File No. E79502 

CSA : CSA C22.2 No. 0-M1982, No. 1-M1981 File No. LR35752/LR65219 
Across-the-Line, Antenna-lsolation and Line-by-Pass Capacitor. 

SEMKO : SS 443 04 14 Class X2 (0.001-1.0uF) Reg No. 8804123 
Class Y (0.001-0.0068uF) 

DEMKO : Afsnit 21 Class X2 (0.001-1.0uF) Ref No. 89275 EC 
Class Y (0.001-0.0068uF) 

NEMKO : NEMKO 132 Class X2 (0.001-1.0uF) (X2) Ref No. 37892 
Class Y (0.001-0.0068uF) (Y) Ref No. 37894 

El : IEC 384/14 Class X2 (0.001-1.0uF) Reg No. 110918-01---02 
Class Y (0.001-0.0068uF) 

VDE : VDE 0565-1 Class X2 (0.001-1.0uF) File No. 4811.6-4670-1070 
Class Y (0.001-0.0068xuF) 

hs TAN BY et Class X (0.1-1.0uF) Ref No. 88,1 00318,01 


@ Specificafions 


Reference standard | UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV 


Operating temp. range | —40~+85°C 
Rated voltage | AC 250V 


Capacitance range | 0.001 4-0 


Capacitance tolerance | +20%(M) ((410% (K) upon request), Not standard 
Dissipation factor | 1.0% Max. (20°C 1kHz) 

hand tc aivals CS0.0068uF : AC1500V, DC 2121V 1minute 
Withstanding voltage C>0.0068uF :AC 1000V, DC 1414V 1minute 
| Between terminals and enclosure: AC 2000V 1minute 
CS0.33uF :15000MO Min. 5 
Insulation resistance C>0.33uF : 5S000MQ:uF Min. AS DG DON —pminuite) 
2000MQ Min. (20°C DC 500V 1minute) 


Construction Metallized Polyester, Flame retardant Plastic case (Flame retardant resin endfill) 


= T25 =— 


A 5 x OS6uFK 
Solder-plated c lad ( ; 250V~X2 
steel wire ss a cm ae ae gu 
i ae .1HFK > (ECOSUN 
(0.1~0.220F)  & 250v~x2 40/085/21 
gx 


ECQ-UV 


STYLE 5. 1.0uFK G 40/085/21 


(0.27~1.0uF) A 250V~X2 


nc beGRSE Tne tnd ext pond of the lead exit point) 565-1 ape 


oe ® (Date code 4 2 


ESTO bras ovilos 


M250 VAC 


Part code Capacitance Dimensions(mm) 


(uF) ° T+0.5 
ECQ U2A102MV .001 : 4.0 
” 2A122MV .0012 
2A152MV 
2A182MV 
2A222MV 
2A272MV 
2A332MV 
2A392MV 
2A472MV 
2A562MV 
2A682MV 
2A822MV 
2A103MV 
2A123MV 
2A153MV 
2A183MV 
2A223MV 
2A273MV 
2A333MV 
2A393MV 
2A473MV 
2A563MV 
2A683MV 
2A823MV 
2A104MV 
2A124MV 
2A154MV 
2A184MV 
2A224MV 
2A274MV 
2A334MV 
2A394MV 
2A474MV 
2A564MV 
2A684MV 
2A824MV 
2A105MV 
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enorenor nid 
hg gel re 


> = 


and passive flame- retardant pro- Y 


i A ®:. 0,02 
plicable Standard 8 Approval Number 


(0.0014 F ~0.22uF) 


| UL 1414 Across-the-Line Capacitor & Antenna- 
Coupling and Line-by-pass components. File No. 
E62674 


CSA C22.2 No. 0-M1982, No. 1-M1981 
Across-the-Line, Antenna-lsolation & Line-by-Pass 
Capacitor File No. LR385752 


(0.27“F ~1.0uF) 


VDE 0565-1 class X 2, File No. 4811. 6-4670-1041 0565-1 class X 2, File No. 4811. 6-4670-1041 


SEV1055 class X, Ref. Now. 21/455 
(only for 0.0474F ~0.22uF) 


SEV 1055 class X, Ref. No. 875-50040. 01 


Afsnit 21 class X 2, Ref. No. 70726EC 


Afsnit 21 class X 2, Ref. No. 70726EC 


$S4430414 class X 2, Reg. No. 8602146 SS4430414 class X 2, Reg. No. 8651180 


NEMKO 132 class X 2, Ref. No. E25082 02. NEMKO 132 class X 2, Ref. No. E34420 


iaeee. 0. ee Zh 


E384/14 class X 2, 
Reg. No. 062521 01-14 (0.001“#F~0.012uF) 
Reg. No. 062522 01-15 (0.0154F~0.22uF) 


E384/14 class X 2, 
Reg. No. 098117-01 


% When applying for UL/CSA and European standard designate this capacitor just as “ECQ-UN” or “ECQ- 
UP” without specifying part code. 


M@ Specifications 


Rated voltage AC 250 V 


Capacitance range 00012 r= ORF 


Capacitance tolerance +20% (M) [(+10%(K) upon request), Not standrd] 


Temperature range =) Ce OO 
Dissipation factor Less than 1.0% (at 20°C and 1kHz) 


Between terminals: AC 1000 V for 1 min. 


Withstand voltage ' 
Between terminals and enclosure: AC 2000 V for 1 min. 


More than 15,000 MQ at 100 V DC, 20°C (CS0.334F) 
More than 5,000 MQ at 100 V DC, 20°C (C >0.33uF) 


Construction Metallized polyester/polypropylene film, flame retardant epoxy resin coating 


Insulation resistance ) aseaia 


=e) = 


M 250V AC 


Part code 


ECQ U2A102MN 


Capacitance 


(HF) 


Solder-plated copper-clad steel wire 


”  2A122MN 
” — 2A152MN 


fe 


‘ 


W ono 
“ona boos 


(0.1~0.220F) 


1sdmi Vi IsvorqgA % 


Dimensions(mm) 


#d+0.05 © 


ys 
i 

} 

f 

aa - 


y 


x 


Y 


Y 


Y 


NS 


SS 


y 


Y 


y 


Y 


YY 


> 


”  2A182MN .0018 Z Z 

”  2A222MN .0022 Z 6.5 

” — 2A272MN .0027 Z 

” — 2A332MN .0033 Z 

”  2A392MN .0039 Z 7.0 
2A472MN .0047 Z BET ed 

”  2A562MN .0056 Z 

”  2A682MN .0068 Z 

”  2A822MN .0082 Z 6.5 

” — 2A103MN .01 Z 7.0 

” — 2A123MN .012 Z 6.5 

” — 2A153MN .015 Z 7.0 

” — 2A183MN .018 19.0 6.5 

” — 2A223MN .022 Z 7.0 

” — 2A273MN .027 Z 75 

”  2A333MN .033 Z | S00 — 4 

” — 2A393MN .039 25.5 6.5 

” — 2K473MN .047 Z 7.0 

” — 2A563MN .056 Z 7.5 

” — 2A683MN .068 Z 8.5 

” — 2A823MN .082 Z 9.0 

” — 2A184MN = 30.5 

”  2A124MN 12 Z 1 

” — 2A154MN 15 Z 1 

” — 2A184MN .18 Z 1 

”  2A224MN 22 Z 1 


ECQ U2A274MP 


2A334MP 


y 


i " — 


S 


2A394MP 


2A474MP 


2A564MP 


2A684MP 


2A824MP 
2A105MP 


i { re! ASC - 
ao we a \ Fan tB.0—1.0) s oe, 
ug teen : f- 
> Gwa-903 & 


MEO 707 Reg, No. 61 BE Ive 
ot 27 Giasa-keh AR Nicrud F240 & 


DE 05 Bo) pitas tau Po 
l4ny ; w3-003 
i AD. Orc Vals 


:SS 4403414 class X2 Reg. No. 8932009 

DEMKO : Afsnit 21 class X2 Ref. No. 94911EC 

VDE: VDE 0565-1 class X2, File No. 4811.6-4670-1035/A2I 
UL: UL-1283 class X, File No. E79502 


s 


7 When applying for the regulation, designate this 
‘capacitor just as “ECQ-EW", without specifying 
part code. 5 


@ Specifications 


Operating temp. range | _49--+85°C 


Rated voltage AC 250 V 


Capacitance range 0.0047~1.0 pF 


Capacitance tolerance | +20% (M)  ((+10%(K) upon request) Not standard] 


Between terminals: DC 1075 V, 1 minute 


Withstand voltage 
Between terminal and enclosure: AC 2000 V, 1 minute 


C<0.33 uF: [15,000 MQ 


(20°C, DC 100 V, 1 minute) 
C>0.33 uF: [5,000 MQ - uF 


Construction Metallized polyester film, flame retardant epoxy resin coating 


Insulation resistance 


—(9) — 


25MIN 


SIiYLe so 
: (0.68~1.02F) Gra SBM Bone 


SOS-1A MKT — 40/+ Sai 
*Solder-plated copper-clad steel wire A ECOQ-EWL] progr 


KeOBA 2 Om 


S tinetA: rey 


mM 250V AC | ‘9 CaS 


Dimensions(mm) 


parthedae Capacitance ss = 


ECQ E2A472MW 


” — 2A682MW 0068 ae ; a 


” 2A223MW .022 Z 
” — 2A333MW .033 li) 
”  2A473MW .047 Z 
” 2A6B3MW . 068 ba 
” — 2A104MW == all 24.0 
” 2A154MW 15 4 
” — 2A224MW yy. 4 
”  2A334MW sah 29.0 
“ 2A474MW 47 4 
* ~ 2A6B4MW .68 42.5 
* 47 2A105MW 1.0 4 


Nate : Part code with asterisk mark (3) are not approved by SEMKO, DEMKO, and UL. 


130 


<O 101 Reg. No. 61-88271/1-4 
it 21 class Y/X Ref. No. 61254EC 
165-1 class Y/X2 File No. 4811-6-1- 


BS 415: .. .certified No. 6026 
UL: UL 1414 Across-the-Line Capacitor & Antenna-Coupling and 
_ Line-by-pass File No. E62674 
CSA: CSA C22.2 No. 0-M1982, No. 1-M1981 
Across-the-Line, Antenna-lsolation & Line-by-Pass Capacitor File No. LR35752 


—_ 
H =) 


* When applying for the regulation, designate this 
capacitor just as “ECQ-UF”, without specifying part 
code. 


@ Specifications 
Reference standard| SEMKO, DEMKO, VDE, BS, UL, CSA 


Capacitance range 


Capacitance 
tolerance 


Dissipation factor <1.0% (20°C, 1 kHz) 


Between terminals: AC 2000 V, 1 minute 


Withstand voltage 
Between terminal and enclosure: AC 2000 V, 1 minute 


Insulation >15,000 MQ (20°C, DC 100 V, 1 minute), 22,000 MQ (20°C, DC 500 V, 1 minute) 


resistance 
Metallized polyester film, flame retardant epoxy resin coating 


eI 


i ae an 


STYLE? £00 
(0.0068~0.0474F) A ee ie, 
peryrrses- 1a Eicogs ror Cia 
DaseStaco IgA XY eeslo tS Tew 
TBA OV oWRelbste*ode. i raged aan 
A : y 


wy 


Solder-plated copper-clad wire — 


ae ‘ ; 
S00 .oV! belies a : 
i-ort-220n0A BEBE 


oi ol 2esq-yoeeetias 
= ae 

1S SSO ABD AE oe 
~nl_)-srt-esowAl 


M 250V AC 


Dimensions(mm) 


Capacitance 
(MF) 


pecaveatame | om | mo fo | wo | wes | oe | as | 


2A152MF 
2A222MF 
2A332MF 
2A472MF 
2A682MF 
2A103MF 
2A153MF 
2A223MF 
2A333MF 
2A473MF 


Part Code 


— 182 — 


Rated voltage 


Remarks: 


Capacitance range 


Crimped lead type 
0.01~1.04F 


cepa fore than 9.5 


less than 7.0 


<A tt 2.0 


18.0+0.5 


$4.0+0.2 
0.725052 
less than 11.0 


asi exact lead diameter, see respective dimensions 
able. 


%&%*20+0.75 for type ECQ-V, 
18+0.5 for staight lead taped type 


Straight lead type 
0.01~0.12uF 


0.01~0.68uF 


0.01~0.12uF 


DC100V 


0.01~0.47h% 


0.01~0.1uF 


DC50V 


0.0001~0.01uF 


0.0001~0.01uF 


DC100V 


0.01~1.0uF 


DC250V 


ECQ*E(F) 


0.01~0.33uF 


DC400V 
DC630V 


Note : Othen C-value or Taping type available upon request. 


M@ Packing (Not standard) 


Ammo packing 


Dimensions (mm) 


0.01770, luk 


0.01~0. 1luF 


0.01~0.0334F 


[LMAX 
Indication of content 


Nee 
TMAX 


@ Part Number Code 


Ejicjia@} [v) (JfH) Cloll4] 
St 


Type Rated voltage Cap value 


HMAX 


=] 


Tolerance 


TMAX | HMAX 


= 


Suffix for construction, shape, etc. 


33,—= 


== 


Reel packing 


360MAX 


Suffix for Lead shape and Packing style 


[Lead shape] Ammo] Reel | 


3 9 
*K2 5 


Crimped 
* "4" for ECQ-B (F) series 


Straight 


@ Excellent sold 
heat thanks to termi 


AL 


@ Low inductance and excellent frequency characte 
istics. ore SCP CU if & 
: yy ©@6~—Co tea etre. 
H}©63~S—C~<aF a OAL 
Related Standards =" 
@ JIS C6429 : 7 ie 
@ EIAJ (Electronic Industries Association of Japan) oe Lng 
-RC3402 . 
@ EIA RS198 . 


@IEC Pub. 384-10 “4 


Applications ; 


@Class I * Temperature compensation 
(TC Type). Tuned Circuit and Fillters 


@ Class Il * By-pass and Coupling 
(Hi-K Type) 


W@ Part Number 


Common Code Packing Styles 


Temp. Char. Suffix 


antes [Eoae] Tot [ae 
ar le ce rc | 20250F fs PN [type —] 
Capacitor D_[+05pF 
A eres 1206 
>10 | H | 13Type® | 
100000pF pF 
(O.1uF) | | 2 | +80. -20% 


% Extended capacitance 
range products. 


@ Construction 


Material 


diem 


Ceramic Dielectric 
Inner electrode 


Ceramics 


is) 


@ Palladium 
@ Subtrate electrode Silver 

4) Intermediate electrode Nickel 

6) External electrode Solder 
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ae 
~~ ? Pi #5| 
Part tied 


)feqys .O.T) 
. a ee 
ie a on ea Unit: mm 
o> a ae 
Hi Ss) 


"42" type | -0808" | 20402 | 128402 [ian 0.5+0.25 
ae et 3.2402 | 1.6402 0.6+0.3 


_ Depending on each capacitance. 


Capacitance Range (pF) 


| (1206) 


B/X7R 


E/Z5U 


‘SOVDC 50VDC 25VDC 50VDC 
0.5~1000 220~22000 | 18000~33000 | 10000~33000 
(0805) - a 27000~39000 | 39000~56000 | 47000 - 68000 
“43” | 0.65815 | — 0.5~2700 220~56000 | 33000~82000 | 10000~68000 | 1000~220000 | 100000~470000 
| 1,048.5] — | 68000~100000 | 100000~150000 | 100000 - 150000 | 330000 - 470000 — 


t - 
‘Specifications (Multilayer Ceramic Capacitor) 


F/Y5V 
25VDC 


1000~ 100000 | 100000~220000 


Temp. Char. 
B/X7R E/Z5U F/Y5V 
Item 
ee PNAS |—55 to 126°C ~55 to 125°C —25 to 85°C —25 to 85°C 
ange 
eects 3 ti { Rated Vol 2.5 ti f Rated Vol 2.5 ti f Rated Vol f Rated Vol 
Withstanding times of Rated Voltage, .5 times of Rated Voltage, .5 times of Rated Voltage, 2.5 times of Rated Voltage, 
for 1 to 5 seconds. for 1 to 5 seconds. for 1 to 5 seconds. for 1 to 5 seconds. 
Voltage 
Within the specified tolerance. | Within the specified tolerance. | Within the specified tolerance. | Within the specified tolerance. 
Capacitance 0.5~1000pF : at 1MHz, 20°C | Measured at 1kHz, Measured at 1kHz, Measured at 1kHz, 
Over 1000pF : at 1kHz, 20°C | 1+0.2Vrms and 20°C 1+0.2Vrms and 20°C 1+0.2Vrms and 20°C 
. Cap. : 0.5~30pF 
Q Q:400+20xC min. at 1MHz 


(C : Cap. in pF) 


or Cap. :33~1000pF D.F.(tané) : 2.5% max. D.F.(tand) : 2.5% max. D.F.(tané) : 5% max. 
Dissipation Factor Q: 1000 mino at 1MED at 1kKHz, 1+0.2Vrms and 20°C | at 1kHz, 1£0.2Vrms and 20°C | at 1kHz, 1+0.2Vrms and 20°C 
(tan 6) : ; 
Cap. : Over 1000pF 
D.F.(tand) : 0.2% max. at 1kHz 
imemation 10000MQ min. 10000MQ min. or 500MQ-“F min. which is the smaller 
Resistance 
(Temperature Characteristics) | [Temperature Characteristics) | (Temperature Characteristics] 
(“B’” Char.) (“E*”Ghar.) (“F” Char.) 
a (Nominal Temperature Cap. Change : +10% max. Cap. Change : 28% max. Cap. Change : *38% max. 
Be cdristics Coefficient) | (—25 to + 85°C) (—25 to +85°C) (—25 to + 85°C) 
NPO : Oppm/°C (X7R) (Z5U) (Y5V) 
co. Chang: +15% nox| cos Change : *28% nax| coe, Change : *83% max. 
(—=55 to 125°C) (+10 to +85°C) (=S0'to +85'C) 


MIE-Series Numbers 


= oo = 


Cap. 
i ws . 


NPO 


+10% max. 


Mi Markings 


Tie Sn peed OnltaX, 


@ Marking shall not be stamped on the standerd products 
@ Markings per EIAJ-RC3402 are available on special order 
(Type 12 (0805) and type 13 (1206) only.) 


Notes: 


* Temperature characteristics “B” covers “X7R” (EIA) 
%* Temperature characteristics “E” covers “Z5U” (EIA) 
* Temperature characteristics “F” covers “Y5V” (EIA) 


— #36 — 


Measurement 
Temperature range 


See Toa 
wants Bale 


+30, —80% max. i205; Soe 


Refference 


Temperature range 


20°C 


Eee 

fe lecorncn oes] [aa 
eunverze oe] [in 
ues [os 
ones] es] —en 
ene oe 
ECUV1H820JCG | 0.65 
ecuviH221ucG |0.65| | 39000 
ecuvtH271ucG |0.65| | 47000 


= 
Ecosse 65 


| ECUV1H681KBN 
ECUV1H821KBN 
ECUV1H102KBN 
ECUV1H122KBN 
ECUV1H152KBN 
ECUV1H182KBN 
ECUV1H222KBN 
ECUV1H272KBN 
ECUV1H332KBN 
ECUV1H392KBN 
ECUV1H472KBG 
ECUV1H562KBG 
ECUV1H682KBG 
ECUV1H822KBG 
ECUV1H103KBG 


0.65 
0. 
0. 
0. 
0. 
0.65 
0.65 
0.65 
0.65 


SY Sd | OD OD a "eh ep 
a; na; na] an 


A 


ECUV1H123KBG 
ECUV1H153KBG 
ECUV1H183KBG 
ECUV1H223KBG 


0.6 

0.65 
0.65 
0.65 


ECUV1H273KBG 


AI 
oO 
peas 


| 


| 


i 
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H+ 


20 (M) 


=e 
[| || ae 


ECUV1H102ZEN | 0.65 
ECUV1H152ZFN 


ECUV1H222ZFN 


ECUV1H332ZFN 


0.65 


ECUV1H472ZFN 


ECUV1H682ZFN 


ECUV1H103ZFG 


ECUV1H103MEN | 0.65 


ECUV1H153MEN | 0.65 


ECUV1H153ZFG 


ECUV1H223MEN ECUV1H223ZFG | 0.65 


ECUV1H333MEN 


ECUV1H333ZFG | 0.65 


samen | 


ECUV1H473MEN ECUV1H473ZFG 


i + 


0.65 


ECUV1H683ZFG | 0.65 


ECUV1H104ZFG 


ECUV1H823MEN 


(J) 


| 
ecuvnroexo 
curren 0 


ECUV1H180JCM | 0.6 
ECUV1H220JCM | 0.6 
ECUV1H270JCM | 0.6 


SF || 
Dm 
on 


a | QD 
on}; a};}n 


| Ly + 
o>) c Ss. ; 
on c nm Aa 


[op) 
fos) 
oO 


| 
re 
3/8) 


ECUV1H182JCJ 


ECUV1H222JCJ | 0.65 


| ECUVTH330JCM | 0.65 5600 
ECUV1H390JCM | 0.65 6800 
EcUV1Hs60JCM |0.65| | 10000 
ECUV1H820J0M |0.65| | 15000 
ECUVIH101JCH 10.65] | 18000 
ECUVHi21JcH [0.65] | 22000 
+5% | ECUVIHI51sCH |0.65] | 27000 
ECUVIH181UCH |0.65| | 33000 
ECUVIH221CH |0.65] | 39000 
FECUVTH331UCH |0.65] | 56000 
|ECUVIHA71UCH |0.65| | 82000 
ECUVIHS61JCH | 0.65 
ECUVIH681UCH |0.65| | 120000 
ECUV1H821JCH |0.65| | 150000 
ECUV1H102JCH | 0.65| 
EcuvinizaicJ [06s] | 
EcuviHis2scJ [o65|| | 


+10 (K) 


| ECUV1H561KBM | 0.65 


ECUV1H682KBM | 0.65 


ECUV1H822KBM | 0.65 


ECUV1H103KBM | 0.65 


ECUV1H123KBM | 0.65 


ECUV1H153KBM | 0.65 


ECUV1H183KBM | 0.65 


ECUV1H223KBH | 0.65 


ECUV1H273KBH | 0.65 
ECUV1H333KBH | 0.65 
ECUV1H393KBH | 0.65 


ECUV1H473KBH | 0.65 


ECUV1H563KBH | 0.65 
ECUV1H683KBH | 1.05 


Hi 
Ht 


+80 


| 
De) 
(=) 


ECUV1H103MEM | 0.65 


ECUV1H153MEM | 0.65 


ECUV1H223MEM | 0.65 


ECUV1H333MEM | 0.65 


UI 


BRERRHEEREREEERERA 


ECUV1H473MEM | 0.65 


ECUV1H683MEM 


—_—_—_—+ 


0.65 


—} 


ECUV1H104MEM 


+ 
= 
balk 


ECUV1H154MEM 


| ECUVIH152ZFM | 0.65} 2 


09 | i 


jeouviweezzra | 065] 


ECUV1H332ZFM 


ECUV1 H4722FM 
ECUV1H682ZFM 
ECUV1H103ZFM 
ECUV1H153ZFM 
ECUV1H223ZFM 
ECUV1H333ZFM 


ECUV1H473ZFM | 0.6 


ECUV1H683ZFM 


ECUV1H104ZFM 
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Chip pocket 


Tape running direction 


Symbol 
PEPE EP PP al 
11 [1.10 |1.90 
(0603)| +0.1|+0.1 
8.0 135 11.75/40 |20 |40 115 | 1.1 
Rim, +04 
(mm) |(0805)| 0.2 +0.2 +0.2| +0.05|+0.1}+0.1)+005/+0.1}—0 | max. 
19; |2. 


pe Te 


fete 5 


paces 


Dim.(mm) 


@Leader Part and Tape End 


Leader part 


Vacant position 


Unit mm 


—(089.— 


characteristics or service 
element to crack. 


Table. 1 


Soldeing method 


Temperature difference | 140°C max. | 120°C max. 


4) It is desirable to set the soldering temperature to 240 
to 250°C. Also, set the solder melting time to less than 
4 seconds. 

5) Fig. 1 shows the soldering heat resistance limit curves 
of solder-plated and Ag-Pd products. Preheat to the 
temperature shown in table 1 and solder within the 
usable range shown in Fig. 1. If soldering is repeated, 
an accumulation of soldering time under each condition 
shall be within the permissible time (Solder-plated 
product is our standard.) 


Fig. 1 
Soldering heat resistance limit curves of external 


electrode (Static solder bath) 


Preheating : 120 to 130°C, 1 minute 


Solder-plated 
product 


Beses: i : ian oe 


Dipping time (seconds) 
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2 
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© 
2 
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”n 


cooling such e-wiridiasellom elec caieee ite tain 


3) Flow soldering 


not touch the ceramic element di 
@ Gradual cooling : After soldering, 
stand at room temperature to cool g 
2) Reflow Soldering r 
@ Solder used : Solder cream available. — 
®@ Temperature distribution in furnace : Soleder m 
zone. 230+5°C, 5 to 10 seconds. ; 


@ Flux dipping : Dip the entire chip capacitors | in flu: 
solution for 5 to 10 seconds. 

@ Preheating : 130 to 150°C. 

@ Solder dipping: Dip in melted solder solution at 240 
to 250°C for 3 to 4 seconds. 

®@ Gradual cooling : After soldering, let the chip capacitors 
to stand at room temperature to cool gradully. 


4 


a 
BE 


Fig. 2 


Flow soldering 


Soldering 


ULLLLLLLLIL 


ff ~<Gradual cooling 
H 


\Natural cooling at 
room temperature) 


‘ia 


3~4 seconds 
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ting temperature range: —25°C~+85°C 
d working voltage: 125 V AC. 250 V. AC. 400 V. AC 
® Capaci ance: Within the tolerance, when measured at 1 kKNz and 20°C 
2 Ste ® Dissipation factor: 25% max, when measured at 1 kHz and 20°C 
© Tempe srature characteristics: 
: BF Mai. Capacitance change is + 10% over the temperature range of —25°C to +85°C 
c Er Max. Capacitance change is +20~—55% over the temperature range of —25°C to + 85°C 
__ V: Max. capacitance change is +30~—80% over the temperature range of 0°C to +70°C 
-@ Dielectric strength: Refer to specifications of each class. 
® Body insulation strength: Reter to specifications of each class. 
®@ Insulation resistance: 
10,000 megohms min, when measured after 1 minute application of the 500 V DC. 
® Dielectric and body insulation strength (For Class J] Equipment) 
2600 V AC (50 Hz or 60 Hz) for 1 minute 
Notes, *2000 V AC for 1 minute; **2500 V. AC for 1 minute 
(Same asterisks as in Standard Products Table) 
@ Dieletric strength (For Class I I Equipment): 4000V. AC (50 Hz or 60 Hz) for 1 minute. 
®@ Body insulation strength (For Class I I Equipment): 2000V. AC (50 Hz or 60 Hz) for 1 minute. 


Type NS For Class I Equipment 


Dimensions aEyeR 


70 max. 
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| ECK-DNS1 O3ME 


ECK-DNS472ZV 4700 80 =20 
ECK-DNSIO8ZV_| 10000 


ECK-DNS223ZV 22000 a =20 

Notes : * Approved only by UL, CSA, BS, SEMKO and SEV1055 
* * Approved only by UL, CSA, BS, SEMKO and VDE560-2 

L]: Cap. tol. K(+10%) or M(420%) 

T.C.=Temperature characteristics 


Rated working voltage 


Rated voltage Applicable standards 
125V AC UL, CSA 
250V AC VDE565-1 
400V AC VDE560-2, BS, SEMKO, SEV. 


Ralated standard Cartificate number 


me 


Es 
700 | 085 [wea 
20 [100 | 080 fee bi 


at 


bs : 


“080 


Note 


aM cV 
loataith@ 240 


Ae “gin flux! 


bog © 
Wk 


UL 1414 E 62674 
CSA C22.2 LR 31605 
BS 415 226319 
SEMKO 101 8372418 
SEV1016 J1.31/48 T.C. B and E (1500 to 4700PF) 
SEV1055 J1.21/453 T.C. E 10000PF only (X Capacitor) 
VDE560-2 32543 TG.B 
3591 2 T.C. E (1500 to 4700 PF) 
32542 T.C. V 
VDE565-1 32544 nc. B 
35912 T.C. E (1500 to 4700 PF) 
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Sim Perr 
220 - 2 
T.C.=Temperature characteristics 
Rated working voltage 
Rated voltage Applicable standards 
125V.AC UL, CSA 
250V.AC VDE565-1 
400V.AC VDE560-2, BS, SEMKO, SEV. 
Related standard Certificate number Note 
UL 1414 E 62674 ab 
CSA C22.2 LR 31605 
BS415 226319 
SEMKO 101 8372418 
SEV 1016 J1.31/48 
VDE560-2 32543 LG. 8 
35912 TC. s6 
| VDE565-1 32544 G96 
Bole (ery = 


“ZNRe Transient/Surge Absorbers 


“ZNRa’ Type D 


The ZNR type D which is designed to protect various 
kinds of electronic devices and semiconductor elements 
from switching and induced lightning surges provides 
widely varying voltage and withstanding surge current 
ratings. 


Features 


@ Fast response to the rapidly rising surge voltage. 
@ High performance clamping voltage characteristics. 
@ Broad products range 
Varistor voltage: 18v to 1.8 kv 
Withstanding surge current: 50A to 6,500A 
(8 x 20usec., 1 time) 


Applications 


Surge protection in consumer electronics. 
Surge protection in industrial electronics. 


Electrostatic discharge and noise spike suppression. 
Relay and electromagnetic valve surge absorption. 


Reference Guide to Standard Products 


Transistor, diode, IC, thyristor and triac semiconductor protection. 


Surge protection in communication, measuring and controller electronics. 
Surge protection in electronic home applicances and gas and petroleum appliances. 


erotiosqsO s2id aan 
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Maximum : = Max. Clamping Withstanding 5 
Allowable bi noel Voltage @ Test Current ety Surge Current Pa Hed 
Part No. | Voltage g (8 x 20usec.) : (8 x 20usec. 1 time) a 
Acrms(v) | DC(V) (v) Ve(V) Ip(A) (J) 
ERZ-CO5DK180 | 40 1 0.3 100 1600 
ERZ-CO7DK180 | | 36 2.5 0.8 250 3500 
ERZ-C10DK180 | 11 14 18(16~ 20) | 36 5 1.5 500 7500 
ERZ-C14DK180 36 10 3.5 1000 18000 
ERZ-C20DK180 | id : eee) 20 10 2000 37000 
ERZ-C03DK220 | 48 05 | o.16 | 50 550 
ERZ-CO5DK220 | 48 1 0.4 100 1300 
ERZ-CO7DK220 | | - 43 2.5 0.9 250 2800 
ERZ-C10DK220 | 14 18 | 22( 20~ 24) | 43 5 2.0 500 6000 
ERZ-C14DK220 | 43 10 4.0 1000 15000 
ERZ-C20DK220 | 7 : 43 “yf, is 2000 ___ 30000 
ERZ-C03DK270 | 60 05 | 0:2 50 450 
ERZ-C05DK270 | 60 1 05 | 100 1050 
ERZ-CO7DK270 - 53 2.5 1.0-—} 250 2000 
ERZ-C10DK270 v7 22 27( 24~ 30) 53 5 25 (| 500 4000 
ERZ-C14DK270 53 10 Seem 1000 10000 
ERZ-C20DK270 | __ ot ees 20 Tis | 2000 22000 
ERZ-CO5DK330 | 73 1 O.6hy +4 100 [ 900 
ERZ-C0O7DK330 | 65 thd. 3 es eel sb 250 1500 
ERZ-C10DK330 | 20 26 33 ( 30~ 36) 65 5 3.0 500 3000 
ERZ-C14DK330 65 10 6.0 | 1000 7500 
ERZ-C20DK330 | : = r 65 Wr paed 20tr OF F 2000 17000 
ERZ-CO3DK390 86 65 0.32.4 50 | 230 
ERZ-CO5DK390 | | 86 1 0.8 100 500 
ERZ-CO7DK390 =; 77 2.5 1.5 250 1350 
ERZ-C10DK390 | 25 31 39( 35~ 43) 77 5 3.5 500 2600 
ERZ-C14DK390 | 77 10 7.0 1000 6500 
ERZ-C20DK390 | an souk nanan q 77 20 24. 2000 15000 
ERZ-C05DK470 104 1 | 1.0 100 450 
ERZ-CO7DK470 | | 93 Aime} 1.8 250 1150 
ERZ-C10DK470 30 38 47 ( 42~ 52) 93 5 4.5 500 | 2200 
ERZ-C14DK470 93 10 8.5 1000 5500 
ERZ-C20DK470 93 20 30 2000 13000 
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=o #4! Bel 2 Se ee a a 


82( 74~ 90) 


2900 

5500 

200 

500 

100 ( 90 ~ 110) 1400 

2400 

4800 

150 

170 

a 450 

120 (108 ~ 132) nO 

1900 

3800 

140 

350 

150 (135 ~ 165) 250 25 16 2500 900 

250 50 25 4500 1500 

250 100 50 | __ 6500 3000 

, 355 5 4.0 400 80 

“*ERZ-CO7DK201U 340 10 10 1200 250 

‘*ERZ-C10DK201U; —- 130 170 200 (185 ~ 225) 340 25 20 2500 500 

“*ERZ-C14DK201U 340 50 35 4500 1000 

_*ERZ-C20DK201U 340 100 70 6500 2000 

x ERZ-COSDK221U 380 rs a5 400 70 

_*ERZ-CO7DK221U 360 10 10, 1200 250 

wERZ-C10DK221U 140 180 220 (198 ~ 242) 360 25 23 2500 450 

Ree eDR221U 360 50 40 4500 1000 

«hls el dda 360 100 75 6500 2000 

ERZ-CO3DK241 va 415 2.5 2.0 200 40 

*ERZ-CO5DK241U 415 5 5.0 400 70 

#ERZ-CO7DK241U L 395 10 10 1200 200 

*ERZ-C10DK241U| 190 REP |) 248216 > 268) 395 25 25 2500 400 

*ERZ-C14DK241U 395 50 40 4500 900 

) _*ERZ-C20DK241U 395 too | 80 6500 1800 

*ERZ-CO5DK271U 475 5 6.0 400 65 

*ERZ-CO7DK271U 455 10 12 1200 170 

*ERZ-C10DK271U 175 225 | 270 (247 ~ 303) 455 25 30 2500 350 

*ERZ-C14DK271U 455 50 50 4500 750 

#ERZ-C20DK271U 455 100 90 6500 1600 
= ST + 

*ERZ-CO5DK361U 620 5 7.5 400 50 

*ERZ-CO7DK361U 595 10 15 1200 130 

*ERZ-C10DK361U 230 300 | 360 (324 ~ 396) 595 25 35 2500 300 

*ERZ-C14DK361U 595 50 65 4500 550 

“*ERZ-C20DK361U 595 100 120 6500 |_1200 

*ERZ-CO5DK391U 675 5 8.0 400 50 

*ERZ-CO7DK391U 650 10 17 1200 130 

*ERZ-C10DK391U 250 320 | 390(351 ~ 429) 650 25 40 2500 270 

*ERZ-C14DK391U 650 50 70 4500 500 

*ERZ-C20DK391U 650 100 130 6500 | __ 1000 

*ERZ-CO5DK431U | 745 5 9.0 400 45 

*ERZ-CO7DK431U 710 10 20 1200 110 

*ERZ-C10DK431U 275 350 | 430 (387 ~ 473) 710 25 45 2500 250 

*ERZ-C14DK431U 710 50 75 4500 450 

*ERZ-C20DK431U 710 100 Cas 6500 900 

*ERZ-CO5DK471U 810 5 10.0 400 40 

*ERZ-CO7DK471U 775 10 20 1200 100 

*ERZ-C10DK471U 470 (423 ~ 517) 775 25 45 2500 230 

| %ERZ-C14DK471U 400 

*ERZ-C20DK471U 


Enz CIAOK U 


U 485 
3Z-C20DK781U | 
meee ODK821U 
* ERZ-C14DK821U 510 


* ERZ-C20DK821U 


* ERZ-C10DK911U 
* ERZ-C14DK911U 


* ERZ-C20DK911U 


Notes: 1. 


2: 


> See 


* ERZ-C10DK102U 
* ERZ-C14DK102U 
* ERZ-C20DK102U 
* ERZ-C10DK112U 
* ERZ-C14DK112U 
* ERZ-C20DK112U 


* ERZ-C14DK182U 
* ERZ-C20DK182U 


*Varistor Voltage: 


=i. 780 (702 ~ 858) 
Petes 
910 (819 ~ 1001) 
1800 


1290 
- 1290 
_ 1290 


3 and 5 Series — VO.1mA 


7,10, 14, 20 Series — V1mA 


Rated Wattage: 


Part No. 


ERZ-CO3DK220 ~ 390 


Rated Wattage (W) 
0.004 


25° 750 ; 


Part No. 


ERZ-CO5DK180 ~ 680 


0.01 


ERZ-CO3DK820 ~ 241 
ERZ-CO5DK820 ~ 471 


Rated Wattage (W) 
0.1 + 
0.25 


ERZ-CO7DK180 ~ 680 0.02 ERZ-CO7DK820 ~ 471 
ERZ-C10DK180 ~ 680 0.05 ERZ-C10DK820 ~ 112 
ERZ-C14DK180 ~ 680 0.1 ERZ-C14DK820 ~ 182 
ERZ-C20DK180~680 | 0.2 


Operating temperature range: —40 to 85°C (—40 to 185° F) 
Storage temperature range: —40 to 125°C (—40 to 257° F) 

Maximum clamping voltage as a function of surge current is obtainable from the respective V-I characteristic curves. 
Maximum leakage current: refer to the V-I curves. 


*: UL approved model 


File No. E62674 Across the line varistor. 
File No. E86821 Transient Voltage surge suppressor. 


= 920 2 


ERZ-C20DK820 ~ 182 


0.4 
0.6 
1.0 


nedioedA apwe\insiens1T Type 


rApiae HS Nee eat a = 
pasimird Lie Dimensions mm(in.) sees 


5.0 10.0 
3.5(.138) ope (364) | 156059) Dee tie 
ae 
ap 
3.7(.146) 1.6(.063) . és 
3.8(.150) 1.8(.071) $0.6 = 52 
4.0(.157) 2ofagoe} || here eE 
4.2(.165) 2.0(.079) 
4.3(.169) 2.1(.083) L 
700 5.0 10.0 4 
BOBDK241U | (776) | 44173) | (497) (304) | oes 
r C 05DK271U 4.6(.181) 2.4(.094) 
cee C 05DK361U 5.2(.205) 3.0(.118) 
*ERZ-C 05DK391U /5.A(.215) 3.2(.126) 
x*ERZ-C 05DK431U 5.7(.224) | 3.5(.138) 
*ERZ-C 05DK471U 6.0(.236) 3.8(.150) 


Note: «*-UL approved model 


Standard Products Table 


Withstanding 


aye Maximum Maximum : 
) ne a Allowable Clamping nia ae Surge Current created 
'¢ ene i atm : (8x20usec. 1 time) 
@1kHz(pF) 
ERZ-C 05DK180 18(16—20) | 0.01 | 03 100 ' 1600 
ERZ-C 05DK220 22 (20—24) | oi ‘4 45 0.01 OAS -| 100 | 1300 
ERZ-C 05DK270 27,(24-—30)' |) 49 22 60 0.01 | O58 | 100 1050 
ERZ-C 05DK330 33 (30 — 36) 20 26 73 0.01 06 | 100 | 900 
ERZ-CO5DK390 =: 39(35- 43) 25 | 31 86 0.01 | o8 | 100 | 500 
ERZ-C 05DK470 47 (42 — 52) 30 38 104 0.01 | 1.0 100 | 450 
ERZ-C 05DK560 56(50—62) | 35 45 123 0.01 | pe | 100 400 
ERZ-C 05DK680 68 (61 — 75) 40 56 150 0.01 | 100 350 
: Maximum Maximum Withstandin ‘ 
ae Allowable Clamping = = Surge Current sinha ie ws 
Part No. Phas . ae Voltage  tiphes : (8x20ysec. 1 time) i 
OU @1kHz(pF) 
ERZ-C 05DK820 82 ( 74 — 90) 0.1 1.7 400 250 
ERZ-C O5DK101 | 100 ( 90 — 110) e 2 175 0.1 2.0 400 200 
ERZ-C O5DK121_ | 120 (108 — 132) | 75 100 | 210 0.1 2.5 400 i saal teas, 

_ ERZ-C05DK151_ | 150 (135 — 165) 95 125 | 260 0.1 3.0 400 | 140 
*ERZ-C 05DK201U | 200 (185 —225)| 130 | 170 | 355 Oar | | (a6 400 | 80 
*ERZ-C O5DK221U | 220 (198 — 242) 140 180 | 380 0.1 4.5 400 70 
*ERZ-C 05DK241U | 240 (216-264) 150 | 200 #8 415 OM? | (50 | 400 70 
*ERZ-C 05DK271U | 270 (247-303) 175 | 225 | 475 0.1 6.0 400 65 
*ERZ-C 05DK361U | 360 (324 —396)  —_ 230 300 620 OMS. | (486 400 | 50 
*ERZ-C 05DK391U | 390 (351 — 429) 250 320 675 0.1 | 8.0 400 50 

i *ERZ-C 05DK431U | 430 (387 — 473) 275 350 | 745 ik | | (Bo 400 45 
*ERZ-C O5DK471U | 470 (423 — 517) 400 40 


Note: *-UL approved model 
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“ZNR,” Transient/Surge Absorbers 


7 Series 
Dimensions 


Bart bese ae UmMé i Ee 5 Saar Seo 
_ERZ-C 07DK180 3.5(.138) 


ERZ-C 07DK220 3.6(.142) 
ERZ.C 07DK270 15(.059) 
ERZ.C 07DK330 


ERZ-C 07DK390 3.8(.150) 
ERZ-C 07DK470 | 3.9(.154) 
ERZ-C 07DK560 4.0(.157) 
ERZ-C 07DK680 4.2(.165) 3 
ERZ-C 07DK820 | 3.6(.142) | 23) 1.6(.063) ae 
ERZ-C 07DK101 9.0 3.7(.146) 5.0 12.0 1.6(.063) 
ERZ-C07DK121 | (.354) | 3.8(.150) | — (.197) (.472) 1.8(.071) avers. 
ERZ-C 07DK151 4.0(.157) | 2.0(.079) 
*ERZ-C 07DK201U / 4.2(.165) | 2.0(.079) 
*ERZ-C 07DK221U __ 4.3(.169) 2.1(.083) 
*ERZ-C 07DK241U | 4.4(.173) | 2.2(.087) 
*ERZ-C 07DK271U 4.6(.181) 2.4(.094) 
*ERZ-C 07DK361U 5.2(.205) | 3.0(.118) 
*ERZ-C 07DK391U | 5.4(.213) 3.2(.126) 
* ERZ-C 07DK431U 5.7(.224) 3.5(.138) 
* ERZ-C 07DK471U 6.0(.236) 3.8(.150) 


Note: *-UL approved model 


Standard Products Table 


Varistor race scomials Rated | Energy 
Voltage ee 96 hes ee (2ms. ) 
Voltage Voltage 


Withstanding | 7 
Surge Current |, 77. 
(8x20ysec. lama? 


Vima(V) ACrms(\V) V2.5a(V) 

ERZ-C 07DK180 18 (16 — 20) 

ERZ-C 07DK220 22 (20 — 24) 14 18 2800 

ERZ-C 07DK270 27 (24 — 30) 17 22 2000 

ERZ-C 07DK330 33 (30 — 36) 20 26 1500 

ERZ-C 07DK390 39 (35 — 43) | 25 31 1350 

ERZ-C 07DK470 47 (42 — 52) 30 38 1150 

ERZ-C 07DK560 56 (50 — 62) 35 45 950 ( 

ERZ-C 07DK680 68 (61 — 75) 

: Maximum Maximum Withstandin . 
Part No. Sea Allowable Clamping Surge 7x! Typical 
Voltage Voltage (8x20usec. 1 time) 
Vima(v) __ | Arms(V) Vi0a (V) eae 

ERZ-C O7DK820 | g82( 74 — 90) 50 

ERZ-C 07DK101 100 ( 90 — 110) 60 85 | 165 0.25 4 1200 500 

ERZ-C 07DK121 120 (108 — 132) 75 100 200 0.25 5 | 1200 450 

ERZ-C 07DK151 150 (135 — 165) 95) | 1259¢ 250 0.25 6 1200 350 
* ERZ-C 07DK201U | 200 (185 — 225) 130 170 340 0.25 10 1200 250 
* ERZ-C O7DK221U | 220 (198 — 242) 140 180 360 | O;f25 10 1200 250 
* ERZ-C 07DK241U | 240 (216 — 264) | 150 200 | 395 0.25 10 1200 200 
* ERZ-C O7DK271U | 270 (247 — 303) | 175 225 || 455 | 0.25 12 | 1200 170 
*ERZ-C 07DK361U | 360 (324-396) | 230 | 300 | 595 | 0.25 15 1200 130 
x ERZ-C 07DK391U | 390 (351 — 429) | 250 | 320 | 650 } 0.25 17 1200 130 
* ERZ-C 07DK431U | 430 (387 — 473) 275 350 710 | 0.25 20 | 1200 110 7 
*ERZ-C 07DK471U | 470 (423-517) | 300 385 775 0.25 20 1200 100 


Note:*-UL approved model 


__3.7(.146) | 1.4(.055) 
Ueeoee | | fe 1.7(.067) 
| 7410-161) | 1.8(.071) 
4.0(.157) 1.7(.067) 


| 410.161) | 1.9(.075) 

| 431.169) | 2.2(.087) 

- 4 1.6(.063) 

411.161) | 650) | 18(.071) 

9 — 4.2(.165) | 2.0(.079) 

i: 2.2(.087) 

sd 4.6(.181) 2.2(.087) 

+ 4.7(.185) ov 2.3(.091) 

4 4.8(.181) cae 2.4(.094) 

5.1(.201) Le 2.6(.102) 

5.7(.224) 3.2(.126) 

5.8(.228) 3.4(.134) 

2-C 10 6.2(.244) 3.7(.146) 

*ERZ-C 10DK471U 6.5(.256) _| 4.0(.157) 

*xERZ-C 10DK621U rig 6.2(.244) 3.8(.150) 

*ERZ-C10DK681U | 6.5(.256) Ddeo) 4.1(.161) 

*ERZ-C10DK751U| 6.8(.268) ’ 4.4(.173) 

*ERZ-C 10DK781U 6.9(.272) 4.5(.177) 
*ERZ-C 10DK821U 7.1(.280) 4.7(.185) | 
*ERZ-C 10DK911U 7.6(.299) 5.2(.205) 

*ERZ-C 10DK102U 8.0(.315) 5.6(.220) 

*ERZ-C 10DK112U 8.5(.335) 6.1(.240) 


Note: *-UL approved model 


Standard Products Table 


: Maximum ~ Maximum : 

Part No. Allowable Clamping. Watts 
Voltage | Voltage : 

Pvimatvy  [Acrms(vil oc] vsaw | tw) |W) 
ERZ-C 10DK180 18 (16 — 20) 11 14 36 0.05 1.5 
ERZ-C 10DK220 22 (20 — 24) 14 18 43 0.05 2.0 
ERZ-C 10DK270 27 (24 — 30) 17 22 53 0.05 | 2.5 
ERZ-C 10DK330 33 (30 — 36) 20 26 65 0.05 3.0 
ERZ-C 10DK390 39 (35 — 43) 25 31 77 0.05 3.5 
ERZ-C 10DK470 47 (42 — 52) 30 38 93 0.05 4.5 

}  ERZ-C 10DK560 56 (50 — 62) 35 
ERZ-C 10DK680 68 (61 — 75) 
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ei ery : ‘> Saree meres 
—1.3(.051) | x oct 


~0.8 
(.031 dia.) 


. Withstanding 
Surge Current 
(8x 20usec. 1 time) 


500 
500 
500 
500 
500 
500 


(1.181) 


30.0 min. 


Typical 
Capacitance 


@1kHz(pF) 


7500 
6000 
4000 
3000 
2600 
2200 


10 
120 (108— 
150 (135— 
200 (185— 


*ERZ-C 10DK361U_ 
*ERZ-C 10DK391U 
*ERZ-C 10DK431U 
*ERZ-C 10DK471U 

*ERZ-C 10DK621U_ 
*ERZ-C 10DK681U 
*ERZ-C 10DK751U 
*ERZ-C 10DK781U 
*ERZ-C 10DK821U 
*ERZ-C 10DK911U 
*ERZ-C 10DK102U 
*ERZ-C 10DK112U 


Note:*-UL approved model 


750 (675— 825) 


820 (738— 902) 
910 (819—1001) 
1000 (900—1100) 
1100 (990—1210) 


220 (198— 242) 
240 (216— 264) 
270 (247— 303) 
360 (324— 396) 
390 (351— 429) 
430 (387— 473) 
470 (423— 517) 
620 (558— 682) 
680 (612— 748) 


780 (702— 858) 


= ioe 


“ZNRa” Transient/Surge Absorbers 


ee 


_ ERZ-C 14DK151 
*ERZ-C 14DK201U 
*ERZ-C 14DK221U 
*ERZ-C 14DK241U 
*ERZ-C 14DK271U 
*ERZ-C 14DK361U 
*ERZ-C 14DK391U 
*ERZ-C 14DK431U 
*ERZ-C 14DK471U 
*ERZ-C 14DK621U 
*ERZ-C 14DK681U 
*ERZ-C 14DK751U 
*ERZ-C 14DK781U 


*xERZ-C 14DK821U 


*ERZ-C 14DK911U 


*xERZ-C 14DK102U 
*xERZ-C 14DK112U 


*xERZ-C 14DK182U 


Note: *-UL approved model 


+-W, 


Standard Products Table 


Varistor 


ERZ-C 14D0K180 
ERZ-C 14DK220 
ERZ-C:14DK270 
ERZ-C 14DK330 
ERZ-C 14DK390 
ERZ-C 14DK470 
ERZ-C 14DK560 
ERZ-C 14DK680 


ymax. | T#1.0/.039) | . | v#1.0(.039) | 
| 3.6(.142) 1.3(.051) 
| 3.8(.150) | 1.5(.059) 
1.7(.067) 
FO ele Hs lies 7 1.8(.071) 
1.7(.067) 
4.1(.161) 1.9(.075) 
4.3(.169) 26.6 2.2(.087) 
4.0(.157) 9787) 1.6(.063) D 
4.1(.161) 1.8(.071) 
| 4.2(.165) _| _-2.0(.079) _ | 
4.5(.177) | ___2.2(.087) 
| 4.6(.181) | _2.2(.087) | 
| 4.7(.185) th 2.3(.091) 
4.8(.189) _ ( 995) 2.4(.094) ¢0.8 
5.1(.201) 2.6(.102) (.031 dia.) 
5.7(.224) | 3.2(.126) 
5.8(.228) 3.4(.134) | ; 
6.2(.244) 3.7(.146) | ig | 
6.5(.256) 4.0(.157) 
6.2248) | ~~ 3.8(.150) SS 
6.5(.256) 4.1(.161) 
eos | 6.8(.268) ae. | 4.4(.173) _| 
6.9(.272) 4.5(.177) | 
7.1(.280) 4.7(.185) 
7.6(.299) | ___ §.2(.205) 
_8.0(.315) | | 5.6(.220) | 
8.5(.335) - ree | 6.1(.240) 
12.0+2.0 been 0 9.6t2.0° 
(.472+.079) (.591) (.866) (.374+.079) 
Maximum Maximum Rated Energy Withstanding 
Allowable Clamping Wattage | (2ms.) Surge Current 
Voltage Voltage (8x 20sec. 1 time) 
Vima(V) ACrms(V)| DC(V) | V10a(V) (J) 
18 (16 — 20) 11 14 36 0.1 3.5 1000 
22 (20 — 24) 14 18 43 0.1 4.0 1000 
27 (24 — 30) 17 22 53 0.1 5.0 1000 
33 (30 — 36) 20 26 65 0.1 6.0 1000 
39 (35 — 43) 25 31 7 0.1 7.0 1000 
47 (42 — 52) 30 38 93 0.1 8.5 1000 
56 (50 — 62) 35 45 110 0.1 10 1000 
68 (61 — 75) 40 56 135 0.1 12 1000 


__ Type D 


Dimensions mm(in.) 


30.0 a 


(1.181) 


Typical 
Capacitance 


@1kHz(pF) 


18000 
15000 
10000 
7500 
6500 
5500 
4500 
3300 


i 
8 . ‘ 
a ee eee es i a Sa, 


= 


100( | 
120 ( 108— 1 
150 ( 135— 1 . 
200 ( 185— 225) 130 170 
220 ( 198— 242) sie. 140 180 
240 ( 216— 264)/ 150 200 
270 ( 247— 303) 175 225 
360 ( 324— 396) 230 300 

}| 390( 351— 429) 250 320 
* ERZ-C 14DK431U 430 ( 387— 473) 275 350 
+ ERZ-C 14DK471U_ 470 ( 423— 517) 300 385 
* ERZ-C 14DK621U | 620( 558— 682) 385 505 
* ERZ-C 14DK681U | 680( 612— 748) 420 560 
* ERZ-C 14DK751U | 750( 675— 825) 460 615 
* ERZ-C 14DK781U | 780( 702— 858) 485 640 
* ERZ-C 14DK821U | 820 ( 738— 902) 510 670 


* ERZ-C 14DK911U | 910( 819-1001) 550 745 
* ERZ-C 14DK102U | 1000 ( 900—1100) 625 825 
* ERZ-C 14DK112U | 1100 ( 990—1210) 686 895 


* ERZ-C 14DK182U | 1800 (1620—1980) 1000 1465 


Note: *-UL approved model 


=i 496§2— 


in 


"Transient/Surge Absorbers 


KE, ) a) Stee CSE) A Zz 4 


SB Te ay RR eR 
2 ele 2 | Hmax. |. 5 


< 7 
-b et 


ae” ee 8 4. 5 Uae 
25 VW N20) | W- 
‘SPR aborted Ue ies eb eA eee ae 


_4.2(.165) | 
_4.3(.169) 
4.5(.177) 
4.5(.177) 1.9(.075) 
4.6(.181) 1.9(.075) 
4.7(.185) D 
23.0 4.8(.189) 27.0 2.4(.094) 
(.906) 4.5(.177) | (1.063) | 1.8(.071) 
4.6(.181) 2.0(.079) 
4.7(.185) |__2.2(.087) 
__4.9(.193) 2.4(.094) 8 
__§.0(.197) | __2.4(.094) 8 
5.2(.205) 10.0 2.6(.102) 91.0 = 
__5.3(.209) (.394) Meera) no ne 
x ERZ-C 20DK271U | [ 551.217) _ | [ 2.91.114) | 
* ERZ-C 20DK361U | | 6.2(.244) | 3.5(.138) 
*ERZ-C 20DK391U _ 6.4(.252) 3.7(.146) 
*ERZ-C 20DK431U 6.7(.264) | 4.0(.157) 
* ERZ-C 20DK471U ___7.0(.276) 4.3(.169) Ler 
*ERZ-C 20DK621U 6.6(.260) 4.1(.161) rr 
* ERZ-C 20DK681U Ae 6.9(.272) | °8.0 4.4(.173) | RA 
| KERZC 20DK751U | (4). 7.3(.287) fa 02), La t89) — | 
*ERZ-C 20DK781U | 7.4(.291) 4.9(.193) 
*ERZ-C 20DK821U 7.6(.299) | 5.1(.201) | 
*ERZ-C 20DK911U -8.1(.319) | 5.6(.220) 
* ERZ-C 20DK102U | 8.5(.335) | 6.0(.236) 
*ERZ-C 20DK112U | 9.0(.354) | 6.5(.256) 
ea RE 12.0+2.0 *15.0 30.0 9.5+2.0 
(.472+.079) (1.181) | (.374+.079) 


Note: *-UL approved model 
| naa 


Standard Products Table 


‘ Maximum Maximum Withstandin 
Part No. eotee Allowable Clamping ated Surge seach 
Voltage Voltage “| (8x20pséc. 1 time) 
pctv) | vaatv) | Ww | 
ERZ-C 20DK180 18 (16 — 20) 11 14 36 0.2 10 2000 
ERZ-C 20DK220 22 (20 — 24) 14 18 43 0.2 13 2000 
ERZ-C 20DK270 27 (24 — 30) 17 22 53 0.2 15 2000 
ERZ-C 20DK330 33 (30 — 36) 20 26 65 0.2 20 2000 
ERZ-C 20DK390 39 (35 — 43) 25 31 Tf 0.2 24 2000 
ERZ-C 20DK470 47 (42 — 52) 30 38 93 0.2 30 2000 
ERZ-C 20DK560 56 (50 — 62) 35 45 110 0.2 35 2000 
ERZ-C 20DK680 68 (61 — 75) 40 56 135 0.2 40 2000 


- ie EE . ; Dimensions mm({in.) 


Typical 
Capacitance 


eTROF) 


37000 
30000 
22000 
17000 
15000 
13000 
11000 

7000 


ah 


185— 228) 130 
220 ( 198- 242) 
240 ( 216— 264) 
270 ( 247— 303) 
360 ( 324— 396) 
390 ( 351— 429) 
430 ( 387— 473) 
470 ( 423— 517) 


%*ERZ-C 20DK361U_ 
*ERZ-C 20DK391U 
*ERZ-C 20DK431U 
*ERZ-C 20DK471U 


*ERZ-C 20DK621U | 620 ( 558— 682) 
*ERZ-C 20DK681U | 680 ( 612— 748) 
*ERZ-C 20DK751U | 750( 675 — 825) 
*xERZ-C 20DK781U | 780( 702— 858) 
*xERZ-C 20DK821U | 820( 738— 902) 
*xERZ-C 20DK911U | 910 ( 819—1001) 
*xERZ-C 20DK102U | 1000 ( 900—1100) 
*ERZ-C 20DK112U | 1106 ( 990—1210) 
*ERZ-C 20DK182U | 1800 (1620—1980) 
Note: *-UL approved model > SAR" 
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asurement $ ) mae os as es as 
SA ¢ of paps “SAa_ | 


— Sosa 
. 


enc ed maxi Vur SIEMENS aGLaUEr TOS Pe Narexterori 


si 


a! DC voltage that c can be applied continuously. 


Thamaxnum voltage between two terminals with the specified 
standard impulse current (8 x 20 usec.) illustrated below applied. 
To meet the specified 
Crest value value. 
Ss 
a 
oi 
5 
Oo 
Impulse Width 
The maximum power that can be applied within the specified ambient 
temperature. 
The maximum energy within the varistor voltage change of +10% when 
ans one impulse of 2msec. is applied. 
. ts The maximum energy which is figured out as follows. 
Shee) Eee Vint tiie | 
Energy E: Energy 
Im: Maximum allowable single surge current of 2ms. 
(rectangular wave form) 
Vm: Maximum clamping voltage at Im 
tease T: Duration of surge current (2ms.) 
Withstanding The maximum current within the varistor voltage change of +10% with 
Surge Current the standard impulse current (8 x 20 usec.) applied one time. 
me KES 
Varistor voltage Vc at 20 C(68'F) —Vcat70°C(158°F) 1 
Temperature ———— oo XX 100(%/°C) —0.05%/°C max. 
Coefficient Vc at 20 C/68 F) 50 
aes. 
The change of Vc shall be measured after the impulse listed below is 
applied 10,000 times continuously with the interval of ten seconds 
at room temperature. 
neat ERZ-CO3DK220 to ERZ-CO3DK390 0.2A (2msec.) 
erie 
es | ERZ-CO3DK820 to ERZ-CO3DK241 BA (8 x 20usec.) 
5 Seri ERZ-CO5DK180 to ERZ-CO5DK680 0.5A (2msec.) 
eries vr 
ERZ-CO5DK820 to ERZ-CO5DK471 | 20A (8 x 20usec.) 
ERZ-CO7DK180 to ERZ-CO7DK680 1.5A (2msec.) AVc 
i 7 Seri — <+10% 
Surge Life ores ERZ-CO7DK820 to ERZ-CO7DK471 50A (8x 20usec.) Tithe 
nD carte ERZ-C10DK180 to ERZ-C10DK680 50A (8 x 20usec.) 
S 
: i ERZ-C10DK820 to ERZ-C10DK112 100A (8 x 20usec.) 


=— Too = 


nitnod ‘ibons a bad - so Yah coelite 


: en loaned —t | 
boeaiia mumixem aft |= 


Note: The test shall be done in general at 20°C (68°F), 65% RH. a 


Mechanical Ratings 


Test Condition/Deseription 


After gradually applying the load specified below ond keeping 7h unit 
fixed for ten seconds, the terminal shall be visually examined for any. 


. damage. 
pe a at Terminal diameter Load 
g 0.6mm (.024”) 0.5kg (1.1lbs.) 
0.8mm (.031°’) 1.0kg (2.2Ibs.) 


1.0mm (.039"’) 2.0kg (4.4lbs.) 


The unit shall be secured with its terminal kept vertical and the weight 
specified below be applied in the axial direction. The terminal shall 
gradually be bent by 90° in one direction, then 90° in the opposite 
direction, and again back to the original position. The damage of the 


Terminal Bending terminal shall be visually examined. No outstanding 
strength Terminal diameter Load damage 

0.6mm (.024"’) 0.25kg (0.55Ibs.) 

0.8mm (.031’’) 0.5 kg (1.1 Ibs.) 

1.0mm (.039’’) 1.0 kg (2.2 Ibs.) 


Subjected to simple harmonic motion of 0.75mm (.029"’) amplitude — 
1.5mm (.058’’) maximum total excursion — between limits of 
10 — 55 Hz. Frequency scan shall be traversed in one minute. 


Ae This motion shall then be applied for period of two hours in each of | 
three mutually perpendicular directions. Thereafter, the unit shall | 
be visually examined. | 
After dipping the terminal to a depth of approximately 3mm (.118’’) Almost all the surface 

Solderability from the body in a soldering bath of 260°C (500°F) for three should be covered with 
seconds, the terminal shall be visually examined. solder uniformly. 

The terminal shall be dipped into a soldering bath having a temperature | 
A 

Resistance to of 350°C (660°F) to a point 3mm (.118"’) from the body of the unit ee hae | 

Soldering Heat and then be held there for three seconds. The change of Vc and mechani- d peti fae! 1 i 

amage 


cal damage shall be examined. (270°C(518°F) 3 seconds for 3 series) 


==- 2564 


1000 bh N\ 5 gnitteg verte 
od om te abies ol Miiw beeutnos 
tl re change of Veshall | yritoesa »x9 apstion 
mS cameo 2i t292 secnthiald gnibspesecds iV 
i, ort ; 


4Vc 
hw <+5% 
Ve 
. Pe ree at room re and narra, for one to two hours. 
The cl change of Vc as well as mechanical damage shall be examined. 
| Step. |. Temperature. | Period _| 
Pt | 25°C (13°F) 
poe shen ieee fala 
After being continuously applied the maximum allowable voltage at 
85°C (185°F) for 1000 hours, the specimen shall be stored at room 4Vc : 
ae ———< +10% 
temperature and humidity for one to two hours. Thereafter, the change Nica ae 
of Vc shall be measured. 


=p = 


3. A voltage exceeding the specified maximum allowable voltage should not be applied. 


4. A surge in excess of the specified withstanding surge current may cause short circuits or mechanical breakGowe 


B. When the withstanding voltage test 
voltage in excess of the test volta 


C. In a single phase, three-wire Bt tio ae ae ee 


oY y) 16 7a . Pre 
grounded. It is recommended, ‘therefore, t to o employ fo Fouiswing SNe n use. 
epnert elt 49 heen out ewort Ow? oF SHS iof Fysit mu 


Circuit Voltage (VAC) _| et 
Recommended ZNR Max. Allowable Volt. (VAC). 


. When the ZNR is used in high frequency circuits, heat generation must be avoided taking its dlectrostay 
and dielectric loss angle into account. 


recommended, therefore, that a fuse listed below be put in series or the ZNR be used in a protective box. 


Recommended fuse hs 
T gilt 2 

Withstanding surge current (A) p-0terfa |, Onsen aon Over 10, 000 . weg 7 
Fuse (A) | 3. 1] sSivtoebort Oiler Vv 920 HROVeRen aa 


. The ZNR should not be used near heat generating devices and be free from direct sunlight. q 


. The ZNR should be free from dust, metal powder, rain, dew and sea wind. A protective box is recommended to prevent 
the unit from such. 


Part Number Code 


Le Le jl2 | Ley: el fee feelers aaa 


Common Code Element Dia. Type Tolerance Varistor Suffix { 
Voltage 


| @ 5mm | (.197” 
Bir 7mm [ (.276" 
@10mm 
¢14mm | (.551" 
| 920mm | (.787” 


| D | Type D] K i The first two digits are signifi- 


) 

) cant figures and the third one 
(.394’’) denotes the number of zeros 

) 

) 


following. Decimal point is ex- 
pressed by R. 
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“ZNRe” Transient/Surge Absorber with Tabs 


7NR:” Transient/Surge Absorber with Tabs 
2 series & 40 series 


Pa 


ZNR Transient/Surge Absorber with Tabs is a heavy duty 
type ZNR with very unique tab terminals which bring 
forth a higher reliability. 

These tabs are used as electrical connecting terminals 
and also its mounting legs. 

This ZNR is meant for application in power supplyers or 
transient voltage surge suppressor units where high 
surge current or high surge energy absorption is required. 


| [liFeatures 32 series 


@ High energy handling capability (210 to 710 joules). 

@Large withstanding surge current (25 to 30kA). 

@® Compact size. 

@®Common terminals for electrical connection and 
mounting. 

@ UL recognized 


(UL 1449 Transient Voltage Surge Suppressors). 


Wi Applications 


@Power suppliers for OA, FA, telecommunication and 

industrial equipment. 40 series 
@ Power strips. 
@ Transient voltage surge suppressor units. 


@ Part Number Code 


Eel} C4 & & OO CF 


Common code Element dia. a ae Varistor voltage 
C 


1 

1 

"ZNRe” Transient/ 32 | 32mm | Tab K | - 10% The first two digits 
Surge Absorber 40 | 640mm are significant figures 
“C” Series and the third one 


denotes the number 
of zeros following 


=e. . — 


“0 sae 
y| 


WW Dimensions 


Part number 
ERZ-C32CK201B 
ERZ-C40CK201B 
ERZ-C32CK241B 
ERZ-C40CK241B 


% 3 er -e SS 


encancange the 
=a 148 wornetnube wy acl ines ag 


maga > 


eta aS 


6 


Wize 2 


aie 
10 21SV'GQuU2: Tawog Hhepit 
Toi, Gastiw eh, a2e7G 
NovqiOsdsS yen 


H max. 
46 
50 
46 
50 


a;RIO a\hin;HRi/a|;s 
D/O}D/O!}MD}O O}M|/O}® 


oO) 


S 


ay; 
(S} 


mr 


. *i4'5 Ot 
" 


oO 


(oo) 
oO 


: a — 
on 


5 
~s 


oO 
S 


a 
(op) 


ERZ-C32CK271B 32K271U 
ERZ-C40CK271B 40K271U 
ERZ-C32CK361B 32K361U 
ERZ-C40CK361B_ |e 40K361U 
ERZ-C32CK391B 32K391U 
ERZ-C40CK391B 
ERZ-C32CK431B 32K431U 36 
ERZ-C40CK431B 40K431U 44 
ERZ-C32CK441B 32K441U 
ERZ-C40CK441B 40K441U 44 
ERZ-C32CK511B_ |. 32K511U 
ERZ-C40CK511B 40K511U 44 
ERZ-C32CK621B 32K621U rice 36 
ERZ-C40CK621B 40K621U 44 
ERZ-C32CK681B 32K681U 36 
ERZ-C40CK681B 40K681U 44 
ERZ-C32CK751B 32K751U 36 
ERZ-C40CK751B 40K751U 44 
ERZ-C32CK781B 32K781U | 36 
ERZ-C40CK781B 40K781U 44 
ERZ-C32CK821B 32K821U 36 
ERZ-C40CK821B 40K821U 
ERZ-C32CK881B 
ERZ-C40CK881B 
ERZ-C32CK911B 


ERZ-C40CK911B 
ERZ-C32CK951B 
ERZ-C40CK951B 


40K911U 


40K951U 44 


a 


ON on 
O)/O};D|O 


50 
46 
50 
46 
50 


ety st sepia “one 
oe soue nipid 16 Iter 
is dlectrostathe @ rr 


— 160 — 


| 360 TeSROSPO) > 
[722 ea 
oo 
iz 
( 


ERZ-C32CK621B 

ERZ-C40CK621B | ©o~ 28 fo 882 
ERZ-C32CK681B 

ERZ-C32CK751B 

t 

re tet to B25) 460 615 
ERZ-C32CK781B 
ERZ-C40CK781B 


ERZ-C32CK821B 
ERZ-C40CK821B 


780 (702 to 858) 485 640 


820 (738 to 902) 


t ‘| current, 1 shot 
8/20us 


ERZ-C32CK881B 
ERZ-C40CK881B 
ERZ-C32CK911B 


505 
910 (819 to 1001) 550 7 
ERZ-C40CK911B 
- K951B 
es 950 (855 to 1045) S75 
ERZ-C40CK951B 


Operating temperature range : —40 to 85°C 
Storage temperature range : —40 to 125°C 


880 (792 to 968) 710 


= Os = 


* 32 series I=200A 
* 40 series I=250A 


(kA) 
25 
30 
25 
30 
25 
30 
SS 325 25 
30 
350 25 

650 
30 
25 

710 
500 30 
400 25 

: 

SR 500 30 
405 25 

845 
505 30 
1025 2 = 
515 30 
55 450 25 
560 30 
500 25 

1240 
=i 655 30 
se 520 25 
| _ 650 30 
Ene 545 25 
680 30 
580 25 

1455 
725 30 
600 25 
45 1500 i = 
765 1570 poo a 
750 30 


“ZNRs” Transient/Surge Absorber with Tabs 


32 series 


V-I curve 


40 series 


V-l curve 


Voltage (V) 


1000 
900 
800 
700 
600 
500 
400 


300 


current 
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ERZ-C32CK951B° | 
ERZ-C32CK911B 
ERZ-C32CK881B_—s | 
ERZ-C32CK821B 
ERZ-C32CK781B 
ERZ-C32CK751B 
ERZ-C32CK681B 
ERZ-C32CK621B 
ERZ-C32CK511B 
ERZ-C32CK441B 


NY 


ERZ-C32CK431B 
ERZcapokoote tal 
ERZ.C32CK361B_ 


ERZ-C32CK271B 
ERZ-C32CK241B 
ERZ-C32CK201B 


COTS 


Test current waveform 


10-® to 10°3A: Direct current 
107' to 10°A: 8/20 us 


4 


Max. clamping 


Max. leakage == 


Current 


ERZ-C40CK951B 
ERZ-C40CK911B 
ERZ-C32CK881B 
ERZ-C40CK821B 
ERZ-C40CK781B 


voltage; 


ERZ-C40CK751B 
ERZ-C40CK681B 


ERZ-C40CK621B 
ERZ-C40CK511B 
ERZ-C40CK441B 
ERZ-C40CK431B 
ERZ-C40CK391B 


ERZ-C40CK361B 


ERZ-C40CK271B 
ERZ-C40CK241B 
ERZ-C40CK201B 


{ Test current waveform 


Wa 


[ 10-® to 10°-3A;: Direct current 
107' to 10°A: 8/20 us 


1o™ 


Current 


= [52 = 


(A) 


103 10 


Se 


Ss wok! 
clamoing | The max! ge Oelv 
Rognd! reflow soldering are wreaths 
sponse against high steep surge voltage 
Sana eee surge 


"ping voltage for better protection. 


op Qribnster 

Applications 

@ Protection of various kinds of semiconductors. 

@ Protection of consumer equipment. - 

@ Protection of industrial equipment. 

@Protection of telephone and telecommunication 
systems. 

@ Absorption of switching surge from various kinds of 
relays. 

@ Protection of electronic equipment from electrostatic 
discharge. 


j WPart Number Code 


mOC vollage tal ca 


fefelz|-(c} fF] CL] ™ &) CLT) 0 


* Not standard 


Suffix 


Varistor voltage 


The first two digits are 
significant figures and 
the third one denotes 
the number of zeros 
following. 


“ZNRe” Surge Absorbers, Chip Type 


@ Construction Hi Dimensions 


3 Electrode 
Resin mold 


ZNR element 


—PZZIZLZ IZ ILI LL LD We 
VUZZLZL 22 LL LL LL 
Ly 


Size code 
F 6+0.4 


b H S 
8+0,5-} 32503) tea= Uo) a eee 


@ Standard Products Table 


Maximum Maximum Withstanding 
Varistor Rated Energy 

Part No. Walge Allowable Clamping Wallace (ama Surge Current 

Voltage Voltage* (8/20us, 2times) 
Voima(V) | ACrms(V)| DC(V)| Via(v) | (Ww) (J) (A) 
ERZ-CF1MK220| 22( 20~ 24) 14 18 48 0.01 0.4 50 
ERZ-CF1MK270, 27( 24~ 30) | ir 22 60 0.01 0.5 50 
ERZ-CF1MK330| 33( 30~ 36) | 20 26 73 0.01 0.6 50 
ERZ-CF 1 MK390| 39( 35~ 43) 25 31 86 0.01 0.8 50 
ERZ-CF 1 MK470 | a 42~ 52) 30 38 104 0.01 1.0 50 
ERZ-CF1MK560| 56( 50~ 62) 35 45 123 0.01 1.0 50 
ERZ-CF 1 MK680| 68( 61~ 75) 40 56 150 0:01——}--—+12 50 
ERZ-CF 1MK820, 82( 74~ 90) | 50 65 145 0.1 IGE 200 
ERZ-CF 1 MK101 | 100( 90~110) | 60 85 175 0. Rer20 200 
ERZ-CF 1 MK121 | 120 (108~132) 75 100 210 0.1 ees 200 
ERZ-CF 1 MK151 | 150 (135~165) 95 T2526 0.1 3.0 | 200 
ERZ-CF 1 MK201 | 200(185~225)| 130 170 | 355 0.1 4.0 | 200 
ERZ-CF 1 MK221} 220(198~242)| 140 180 | 380 0.1 408, 200 
ERZ-CF 1 MK241 240(216~264)| 150 200 415 pA Bo 200 
ERZ-CF 1 MK271 | 270 (247~303) 175 225 qe 75 0.1 "60 200 
ERZ-CF 1 MK361 | 360(324~396)| 230 300 620 0.1 | 6.0 200 
ERZ-CF 1 MK391 | 390 (351~429) 250 320 675 0.1 6.0 200 
ERZ-CF 1 MK431 | 430 (387~473) 275 350 745 0.1 6.3 200 
ERZ-CF 1 MK471 470(423~517)| 300 385 EY, ae eee 7.0 200 

1 —Packing style Code: ‘1” for bulk, “2” for taped version. 


@® Temperature characteristics of varistor voltage :0~—0.05%/°C 
@® Operating temperature range : —40 to 85°C 
@® Storage temperature range : —40 to 125°C 


Notes: * ; Varistor voltage 22 to 68V, xA= 1A, Varistor voltage 


82 to 470V, xA=S5A 
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Varistor voltage 
A eee 
Maximum allowable 
voltage 


Electrical 


Maximum clamping 
voltage 


ZNR s” Surge Absorbers, Chip Type 


| Unless otherwise specified. 
Temperature: 5~35°C 
| Relative humidity: 45~85% RH 


The voltage between two terminals with the specified measuring 


current cmA DC applied is called Vc. The measurement shall 
be made as fast as possible to avoid heat affection. 


The recommended maximum sine wave voltage (rms) or the 
maximum DC voltage that can be applied continuously. 


The maximum voltage between two terminals with the specified 
impulse current (8/20us) 


The maximum power that can be applied within the specified 


Sav gidd .2edioedA epwe “AF 


J 


Requirement 


To meet the specified 
value. 


pated wattage ambient temperature of 85+ 2°C for 1000hours, continously. 


Maximum energy at less than + 10% of varistor voltage change 


Energy when the specified impulse (2ms) is applied, 1 time. 


Maximum current at less than +10% of varistor voltage change 
when impulse current (8/20us) is applied 2 times continuously 
with the interval of 5 minutes. 


Withstanding surge 
current 


Typical Characteristics 


V-| Curve (ERZ-CF1MK220~ERZ-CF1MK680) 
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Test current waveform 
107° to 10°3A: Direct current 
10°' to 10*A: 8/20 us 


I = 
ana 
EF 
=~ _= 


———— 
=== 
10°? Om 
Current (A) 
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“ZNR»” Surge Absorbers, Chip Type 


V-| Curve (ERZ-CF1MK820~ERZ-CF1MK471) 
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00 ae ee 
00 a ee 
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; Test current waveform == 
ERZ-CF1MK221 10-® to 10°2A: Direct current == 
ERZ-CF1MK241 10°-' to 10°A: 8/20 us ar 
Y sei 
10-5 10? 10° 10° 108 
Current (A) 
@ Packaging 
e@ Packing quantiy 


@ Reel 


Embossed tape 
(Not standard) 


Bulk 


200 pcs/pack 
(Not standard) 


Tape running 
direction 


Symbol Ali [= Bb 00 Syne a es 

Dim. (mm) | 382 max.| 50 min. |} 1380.5 | 21+0.8}2.0+0.5 Dim. (mm)| 6.8 max.|11.9max.| 16 | 7.5 | 1.75 | 8 

| Symbob— Wt Symbol] Pz | Po | Do fot [te 

Dim. (mm) | 16.4°2° |22.4 max.| 2540.5} 1.0 Dim.(mm) 2.0 | 4.0 | 1.5  |06max.|6.5 max. 

Suggestions for handling 

1. Mounting ( 
1) Pressure to the product at picking up and off by 2)Circuit board and mold package should be fixed 
mounting machine should be 1kg max. with by adhesive resin at mounting. 


$2.5 mm of edge shaped. 
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ceramic resonator, Built-In Capacitors Type, 
udes two capacitors, constructing Colpitts oscilla- 


in accuracy and stable characteristics will be real- 
| « Sizeized: jith the selected capacitors encased, featuring 
small in size due to the new design of construction. 


S80 to B20h: 
__ Features Applications 
_ @Wide range of oscillation frequency: 2 to 35MHz. @ Clock generator for various micro-processers 
_ @No need of capacitors in oscillation circuit. @ Carrier between telecommunication equipments. 
— @High accuracy, high stability (telephone to telephone, personal computer to 
“Initial frequency tolerance: +0.3% (EFO-GCOOO printer etc.) 
s 4A3L)) 


Temperature drift: 0.1% max,—10 to 60°C 
@ Saves height on P.C.-board (Hight: 5mm max.) 
@ Radial tape version is available for automatic 
) insertion. 


@ Part Number Code 


felrfo|—fele] LEI UW OU 
Ce 


Nominal Osciaion rene Toe 


Capacitor 
Built-in Type 4004 4.0MHz ie B 


1805 C | (Over 8MHz) 
(Example) Radial Taped Type 


* Not standard 


* Not standard 


SEY 


Ceramic Resonators (Built-In Capacitors Type) <j ) eotsno 


@ Standard Products i Dit is19 
Oscillation Frequency ne 
EFO-GC3004A4 3.0 MHz+ | 3.0 MHz+0.5% | 0. | 3.0 MHz+0.5% | 


EFO-GC3584A4 3.58MHz+0.5% 
EFO-GC4004A4 4.0 MHz+0.5% 
EFO-GC41 94A4 4.19MHz+0.5% 
EFO-GC5004A4 5.0 MHz+0.5% ' 
Maximum Frequency 
EFO-GC6004A4 6.0 MHz+0.5% 1: Rae Drift:+0.1% max. 0.3% max./ 
min. at y 

EFO-GC8004A4 8.0 MHz+0.5% eS pie nal 
EFO-GC1 005C4 10.0 MHz+0.5% 


EFO-GC1 205C4 12.0 MHz+0.5% 
EFO-GC1 805C4 18.0 MHz+0.5% ‘ 
EFO-GC2505C4 25.0 MHz+0.5% 
EFO-GC3205C4 32.0 MHz+0.5% 


@ Operating Temperature Range: —20 to 60°C 
Notes: @Also available are types other than above standard products in the frequency range of 2 to 35MHz. Please contact us for 
more information. 
@ Also other frequency tolerances are available: 0.1,+0.2,+0.3 and+1.0%. 
@®For application in telephone dialer, please contact us. 


Standard Measuring Circuit 


for Loop Gain 


for Oscillation Circuit 


G= 20 log(Vo/V1) 


Frequency 


PD 
© OUT 2~8MHz| ,.4# 
| FET probe 4069UEC ‘ 
}Vo 1MQ min a puPD 
2pF max 8.1~35MHz 74HCU04 


| 40max. | 
ie 


¥, 0+0.2 
1. 5max + a—__, ; 


(Unit : mm) 


\__ Earth Terminal 


(Unit:mm) 
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CMa) ‘it is 

ectric element is 

and h 2en the electrode plates, 

is protected with a case and the case 
sealed with resin. 

scillation frequency is determined accord- 


depending on the oscillation frequency. 
wufacturable frequency range for this type is 


=. Term 

Features Applications 

@Range of oscillation frequency: 380 to 820 kHz. @Clock generation for various remotecontrol sys- 
@Standard frequency tolerance: 0.5%. tems. 
~@Stable performances against various environmental @Clock generation for micro-processers used in 
tests. home appliances,such as washing machines, elec- 
-@ Temperature stable: Max. oscillation frequency tric ovens etc. 


drift: +0.3%,—20 to 80°C ; 
@Solvent cleaning method is applicable. 


@ Part Number Code 


fefFyo]—[4} LILI! 


Nominal Oscillation 
EFO Frequency Straight Type 


455K 455kHz | 6 | Bended Type 
500K 500kHz 


(Examples) 


Case Type wit Capacitame Value 


2-Terminals URS ee eee To be added for Oscillation 
Radial Taped Type A | ae ee 


ef eer al 
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EFO-ASOOKO4B- 


EFO-A540K04B. | 2s‘ th 

EFO-AGAOKO4S 

EFO-ABDOKO4S | 
@ Operating Temperature Range: —20 to 80°C BSi2 DIB eg ‘ont 1199 
@ Temperature Characteristics :Max.oscillation frequency drift is 0.3% of the value at 25°C over. the temperature range 


80°C 
Notes: 1. Other types than above standard products are also available within the range of 380 to 820kHz, upon Ps i 
2. The tolerance of oscillation frequency is our standard; however,non-standard types with other frequency tolerances c 
be produced, if required. Please contact us for more information. 


@ Standard Oscillation Circuit 


Ceramic Resonator~_| = f----- 


@ Dimensions Unit:mm 


380~420kHz 420~520kHz 520~699kHz 700~820kHz 
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Oscillation freque: 


External capacitance C,, C, (pF) 


—- 
eaticn 
cee al Environmental Characteristics (EFO-A455KO4B) 


Temperature cycle 


—40°C: 30 minutes, normal ea eae) 
+ 80°C: 30 minutes, normal temp.: 5 minutes 


Ea es il 
Jt eee 
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Oscillation frequency drift (%) 


= 0 40 60 
Temperature (°C) Cycle 


Dry heat (+ 80°C) Cold (—40°C) 


x 0.2 x 
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Oo Initial 100 500 000 O Initial 100 500 000 

Time (hours) 


Time (hours) 


Damp heat (+ 40°C, 90 ~ 95%RH) Shocktim) 
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This ultrasonic ceramic microphone with a completely 
new structure has been developed for use on a 


HG LOU pf 


proximity switch used for an automatic door and | 


parking meter, flow rate detector,and a wirelees 
remote-control device including a TV remote-control 
unit. . 

Since this resonant microphone consisting of a disc 
ceramic vibrator and conical aluminum resonator is 
high in sensitivity and has an outstanding selectivity, it 
assures a greater operating distance when used for a 
remote-control unit,and maloperation can be readily 
prevented. 


Features 

@ High output S.P.L.:110dB min. 

@ High sensitivity :-45dB min. 

@ Excellent temperature and humidity durability 

@ Small in size. 

@ Applicable to multi-function remote control system 
because of its wide bandwith. 


Applications 
Ultrasonic wave transmitter and receiver for; 


@Remote contro! equipments for such as TV,room 
cooler and garage-door opener etc. 

@Proximity switch for burglar alarm system,parking 
meter and automatic door opener etc. 


@ Part Number Code 


Common Code 


Ultrasonic 
EFR 
ceramic microphone 


For transmission use 


[For reception use| [S70] Compact type 


Compact type 
w/sealed terminal 
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(VY agalloy. 
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Type-Q 


Nominal Frequency . 
40kHz 


Construction of Element 
|B | Composite type 


| ea Compact enclosed type 


ie = 


ting Temperature Range (°C) 


| Receiver Transmitter 
Sie 


EFR-OTB40K2 


=20 to 60 


EFR-OQB40K4 


4.0 min. 


Receiver 


EFR-RQB40K4 


40.0 40.0 
Saat sootmin 

105 min. --—— 
2.0 min. 2.0 min. 
Transmitter Receiver 


pn 

Nominal Frequency (KHz) 

Sensitivity (dB) (OdB=1V/Pa*) —— 
Sound Pressure Level (dB) 105 min. 
Bandwidth (KHz) 4.0 min. 
Application Transmitter 
Maximum Input Voltage (Vrms) 20 


Operating Temperature Range (°C) 


20 


—2() tor o0 


Note: *1Pa=10,bar 
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¢16.0+0.5 


20. 0+0.5 
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#3.4+0.15 


¢8. 3+0. 2 


@ Measuring Circuits 


Measuring Circuit for Receiver 


feed back 


Freq 
Counter 


> 3.9k2 

- ULTRASONIC CERAMIC MICROPHONE 
- STANDARD CONDENSER MICROPHONE 
: AMPLIFIER 

: OSCILLATOR 

- RECORDER 

: TWEETER 


Bruel & Kjaer 4135 
Bruel & Kjaer 2606 
Bruel & Kjaer 1013 
Bruel & Kjaer 2305 


— 7A 


12.0+0.5 


2aglae ssl 


2-90.840.2 ni ‘6 / 


+Terminal_ 


7.5+0.5 


Unit: mm 


Measuring Circuit for Transmitter 


ere ac o = 


SCM | 
Silent Box 


Freq 
Counter 


ULTRASONIC CERAMIC MICROPHONE 
: STANDARD CONDENSER MICROPHONE Brtel & Kjeer 4135 
: AMPLIFIER Bruel & Kjaer 2606 
: OSCILLATOR Bruel & Kjaer 1013 
: RECORDER Bruel & Kjaer 2305 
: 10 Vrms. 


Environmental/Mechanical 


. ie ca 420°C. 


| applied as follows : 
Direction 
Time 


Vibration 


Prohibitions for Handling 


1 


. DC voltage 


DC voltage must not be applied because insulation 
resistance may deteriorate. 


2. Usage Range 


Because the microphone is designed for use in the 
air,it can not be used under the water or others. 


Suggestions for Handling 


i. 


Characteristics change woing to load impedance 
Center frequency and sensitivity change in accor- 
dance with load impedance. 

Therefore,the load characteristics chart should be 
taken into consideration in designing circuit. 


. Microphones for transmitting use 


Specifications of microphone for transmitting use 
are prescribsd in convenience on the assumption 
thet they are used as receivers,but their constru- 
tions are different from these for receivers. 

Theredy they should be used as transmitters only. 


Specimen shall be stored at 40+2°C. 90~95%RH for 100 
hours and then kept at normal temperature and humidity 
for 24 hours before measurement. 


Speciman shall be measured after impact of 50G is 


: 3 perpendicular directions 
: 3 times per direction 


The specified single harmonic vibration shall be applied 
to the speciman,to each of three perpendicular direc- 
tions for 1 hours (for totals of 3 hours). 

@ Amplitude :0.75mm/single (1.5mm/double) 
@ Sweep frewuency and its inteval : 
10Hz-55Hz-10Hz with duration of 1 minute. 


Hod citance =|) Maexiraur In 
‘|T Aare! the tid value 


Sensitivity drop : 10.0dB max. 


Sensitivity drop : 3.0dB max. 


Sensitivity drop : 3.0dB max. 
Bandwidth : 
To meet the specified value 


Sensitivity drop : 3.0dB max. 
Bandwidth : 
To meet the specified value 


3. Directivity 


Please be careful enough in deciding the facing 
position of microphones because of directivity. 


. Terminal connection 


The microphone is sealed after connecting a metal 
case and a ground terminal. 
Full attention should be paid to the terminal, polar- 
ity and connecting method. 


5. When used as a transmitter,oscillation may not be 


taken near the resonant frequency. Please note 
that the resonant resistance of the microphone is 
very low as 5000. 


. It is advisable to cover a case by means of rubber 


sheet or other cushions. 
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Piezoelectric Acoustic Transducers 59 oinoesill 
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Piezoelectric Sounder non OgmS 
Type EFB-R/RL_J/ALJ/BL 1 


The piezoelectric sounder consisting of piezoelectric 
ceramic buzzer element enclosed in a housing, is 
designed to obtain an efficient acoustic effect and 
convenient mounting. 

The units are suitable for mounting on P.C. board. 


“ 

*, 
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Features Applications 

@ Low power consumption. @® Home electric equipment, clook, toy. 7 
@Long life and no-noise due to non-contact. @®OA equipment calculator, camera. 

®No magnetic field is generated. @For alarm.(Gas leakage detector,smoke detector 

@ Thin in thickness, and space saving. etc.) 

@ High sound pressure level. @For telephone ringer. 


® Covering wide frequency range. 


@ Part Number Code 


ELE. B | ep area ee eee 


Resonant Frequency Suffix 
(X10-'kHz) 


EFB Piezoelectric Acoustic 
Transducer 


External Drive Type R,RC, RD, RW, RQ, 
(2-terminals type) RU, RR, AL) 
Self Drive Type 
fol 
(3-Terminals type) RN, RL,RM, RP, BL 


ra | 201t0 40 | 
Po [1011t6 20 | 


‘WStandard Products 


Piezoelectric Acoustic Transducers 


2-terminals, External-Drive Type 


Sound Pressure Level 


Maximum Input 


| Part.No : U Capacitance 
ae conditions) (at 120HZ) Voltage 
_ EFB-AA4OD101 7,000pF +30% 25Vp-p 
_EFB-RD22C41 
| _ EFB-R49C02Y 7O0dBmin. “(Vp- > 4KHz Square i eae 12,000pF + 30% 
= EFB-RC24C41 70dBmin. (5Vp-p,4kHz Square wave,10cm) 12,000pF + 30% 30Vp-p 
EFB-RD24C41 80dBmin.(15Vp-p,4kHz Square wave,10cm) _ | 12,000pF + 30% 
EFB-RD24C0iB 85dBmin. (15Vp-p,4kHz Square eee 15, 0O00pF+ 30% 
EFB-RW20C01 75dBmin. (15Vp-p,610Hz Square wave,10cm) 20,000pF + 30% 
EFB-RS45D01 65dBmin. (5Vp-p,4kHz Square wave,10cm) 15,000pF + 30% 25Vp-p 
EFB-RQ38C01 85dBmin. (10Vrms,2.5kHz Sine wave,10cm) D4 O00DF 30% 
EFB-RU25C01 85dBmin. (10Vp-p,2.5kKHz Square wave,10cm) | 24,000pF+30% | 30Vp-p 
EFB-AB20C001 85dBmin. (10Vp-p,2.5kKHz Square wave,10cm) | 21,000pF+30% 
; EFB-AF24C101 85dBmin. (10Vp-p,2.5kHz Square wave,10cm) | 24,000pF+30% 
EFB-AH20C001 7OdBmin. (38Vp-p,2kHz Square wave,10cm) 21,000pF + 30% 25Vp-p 
EFB-AL30D001 66dBmin. (15Vp-p,3kHz Square wave,10cm) 60,000pF + 30% 30Vp-p 
i" EFB-RRO8BO3 80dBmin. (10Vrms,800Hz Sine wave,10cm) 60,000pF + 30% 
EFB-RR10B01 85dBmin. (10Vrms,1kHz Sine wave,10cm) | 90,000pF + 30% S0Vp-p 
EFB-AD12B101 | 80dBmin. (10Vp-p,1kHz Square wave,10cm) | 40,000pF+30%_| (For telephone ringer) 
EFB-AEO8A101 85dBmin. (10Vp-p,1kKHz Square wave,10cm) 65, 000pF + 30% 
@ Operating temperature range: —10 to 60°C 
é @ Storage temperature range: —20 to 70°C 
Dimensions 
2-terminals, External-Drive Type (Unit: mm) 
EFB-AA40D 101 EFB-RD22C41 EFB-R49CO2Y EFB-RC24C41 EFB-RD24C411 
o} . 
WEA 
422.0 | | a 
F o.pscibeal eel 5 
et ee St SOUL 
ll r ae oe ; : 0.8 | 
EFB-RD24C41B EFB-RW20COl1 EFB-RS45D01 EFB-RQ38COl1 EFB-RU25CO1 


12.0 


4.0 


at 1.5 2.0 


Details of “A” aa a 
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i eyBupe SHA‘ g-qVe) NIMEbes” 
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a irhacaas Bag: | 

3440 aa | 

- -—— td ly 
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EFB-RRO8BO3 EFB-RR1IOBO1 


EFB-AF24C101 EFB-AL30D001 EFB-AH20COO1 


oS N 
B14. 5 OC jes an eFy 


(Unit : mm) 


— 175 = 


is } eT Driving Circuit (1) 
ar — 2.8+0.4 kHz 8 


3.7+0.5 kHz 
| 3.7 0D KAZ 
= oe 20.0 King 
85 dB min. ( 9 VDC, 1m) 3.4+0.4 kHz Driving Circuit (2) 
-; a. 85 dB min. (12 VDC, 10 cm) 6520./ kHz 
Ite at! _ EFB-BC20C101 80 dB min. (12 VDC, 10 cm) 2.0+0.4 kHz ae a 
: Driving Circuit (1) 
_ EFB-BC23C101 80 dB min. (12 VDC, 10 cm) 2.3£0.5 kHz 


Operating temperature range: —10 to 60°C 
@Storage temperature range: —20 to 70°C 


Standard Driving Circuits (For Self Drive Type) 


[Driving Circuit(1)] [Driving Circuit(2)] 


Voo 


Q:2SC1685 or equivalent 
D:MA150 or equivalent 


I.C. : 4069 


1OO0PF 


{[Continuos Sound] [Continuous Sound] 
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Piezoelectric Acoustic Transducers 205919 


Hl Dimensions wee ‘ 
3-Terminals, Self-Drive Type 


EFB-RM38C13_ —- EFB-RM38C15 el ge ae dm EFB-RL37CO5 EFB-RL37C20 


EFB-RL28C11 
EFB-RL37CO2 


a 


13.0 11.0 


10.5+0.2 
‘= 


©) 
Details of “A” =o 
=p 

CTs 


EFB-BC20C101 
EFB-BC23C101 


—=—Tte0 = 


tv oom iit 


. : 
newly deve 


only tone ringer of telephone but also melody 
numan voice. 


Applications 
~@ Wide = freq response (Ex.VH66B: 200Hz @ Speaker for portable TV and cassette recorder etc. 
~~20kKHz) — @ Receiver and ringer for telephone 
@Supper light in weight (Ex.VH36: 3.5g) @ Speaker for melody tone and human voice 
Jitra thin in thickness (Ex.VS19: 1.0mm) @ Alarm clocks, electronic toys etc. 
oO gereration of magnetic field @\nterphones, chimes 


@Low power consumption 


W@ Part Number Code 


ErB-M] OOO 


Diameter (mm) or 
Resonant Frequency 
(10-1 KHz) 


Piezoelectric Acoustic Piezoelectric Speaker 
EFB 
Transducer Type VH 
Type VM 
Type VS 


1 \-— 


Piezoelectric Acoustic Transducers 


Wi Standard Products 


Part No. 


EFB-VH36A 
EFB-VH46A 
EFB-VH57A 
EFB-VH57B 
EFB-VH57C 
EFB-VH66B 
EFB-VM35B171 


Covering Frequency 


Range 


- 600HZ~20kHz _| 
_ sccr 
| 300Hz~20kHz _| 


300Hz ~ 20kHz 

7Vrms 
200Hz ~ 20kHz 
300Hz ~ 20kKHz 


® Operating temperature range: —10 to 60°C 
@Storage temperature range: —20 to 70°C 


Maximum Input Voltage 


Part No. Resonant Frequency | Resonant Resistance | Maximum Input Voltage 
EFB-VMO7A01 700+ 120Hz 2500max. 
sae h 800-+150Hz 9500max. 
EFB-VMO8A04 
EFB-VM10B01 1000 + 200Hz 500Qmax. 
EFB-VS19B01 1900 + 200Hz 200Qmax. 


® Operating temperature range: —10 to 60°C 
@® Storage temperature range: —20 to 70°C 


Dimensions 


EFB-VH36A 


EFB-VH46A 


#35. 0+ 


0.3 


eee 
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0+0.3 < 
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Capacitance 
(at 120HZz) 


Pape eae 


anes 
- egnkeso%e 
450nF + | 450nF+30% i 


450nF + 30% 
450nF + 30% 
290nF+30% 


10Vrms 


EFB-VH57A 


sittosise or 5 


Capacitance 
(at 120Hz) 


180nF+30% 
74nF+30% 
74nF430% 
125nF+30% 
7O0nF+30% 


EFB-VH57B,VH57C 
54 
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a Piezoelectric Buzzer with 
__ Driving Oscillator Circuitry 
_ Type EFB-CL] 


The piezoeiectric buzzer consisting of piezo-electric 
buzzer element and drive oscillator circuitry, will 
operate directly from commonly used voltage source 
such as dry batteries. 


Features 
@® High sound pressure level at low supply voltage 
(EX. Type CA:S.P.L.295dB/10cm, at 12VD/C) 
3 @Low power consumption: 18mA max. at 12VDC 
@Wide operating range of supply voltage:3 to 
20VDC. 


Wi Part Number Code 


Applications 

Calling signal use and warning signal use. 

@ Office automation equipments 

@ Electric equipments for home appliames 

@ Alarm clocks, electronic toys, burgler alarm etc. 


Type 


ich Se a 


Resonant Frequency Suffix 
(X107'kHz) 


Piezoelectric 
Buzzer With 


EFB 


Piezoelectric 
Acgustic C 
Trsnsducer 


Driving Circuitry 


Wi Standard Products 


Diamter (mm) 
A 
PB | 30.110 40 
20.1 to 30 


Sound Pressure Level Oscillating DC Current Operating Range of 
Part No. (Measuring Conditions) Frequency Supply Voltage 
EFB-CD37C11 
80dB min. 
EFB-CB37C11 3.7 +0.5kKHz 
(12VDC,10cm) 
EFB-CB37C15 15mA max. 
3 to 20VDC 
EFB-CC28C11 90dB min. (12VDC) 
: 2.8+0.5kHz 
EFB-CC28C15 (12VDC,10cm) . 
EFB-CA25A03 95dB min. 18mMA max. 
2.5+0.5kHz 
é EFB-CA25A53 (12VDC,10cm) (12VDC) 


@ Operating temperature: —20 to 65°C 
@ Storage temperature: —30 to 80°C 


a 
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Piezoelectric Acoustic Transducers 


Hi Dimensions 


EFB-CD37Cl1 EFB-CB37Cl1 EFB-CB37C1 


Prohibition for handling 

1. DC voltage 
Be careful in designing of driving circuit not to 
apply DC voltage to the piezoelectric acoustic 
transducer. 


Suggestions for handling 

1. Wave form of input singal 4. 
The piezoelectric acoustic transducer should be 
driven by a square wave or pulsed wave signal to 
obtain as large sound pressure level as possible. 


45.5 
39.0 iO) nd 


5 EFB-CC28C11 8C15 


Tolernce: +0.3 
Unit: mm 


Protection from obstacles 

The buzzer should be free from water or dust or 
obstables covering the resonance hole so as not to 
cause lowering of the sound pressure level. 


With the sinusoidal wave signal, the sound pressure 5.Limit of usage 


level would decrase somewhat in a frequency range 
away from the resonant frequency. 

2. Higher harmonic frequency 
With a pulsed wave or a square wave, the pi- 6. 
ezoelectric acoustic transducer may produce a 
higher harmonic level, In order to recuce the higher 
harmonic level, it is applied to connect a capacitor 
in parallel with the transducer. 

3. Surge voltage generated by mechanical impact. 
When a mechanical impact occurs(such as that 
which may occur if it is dropped to the floor), the 
piezoelectric acoustic transducer may be caused to 
operated, generating a surge voltage (in a range 1 é 
from a few milivolts upto a few ten volts.) When 
using the buzzer element, care should be taken not 
to expose the element to excessive shock as well as 
to protect the peripheral circuit. 
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The piezoelectric acoustic transducers shall be 
used in the air. Any application of the transducers in 
the water shall be prohibitted. 

Piezoelectric speakers: 

The piezoelectric speakers are fundamentally differ 
from conventinal magnitic speakers in the princi- 
ples such as the vibration modes and constructions 
etc.So in the applications of the piezoelectric 
speakers, mounting method, matching impeadan- 
ce and driving circuits etc., should be considered 
technichally.(if you find some difficuities, please 
contact us.) 

Piezoelectric receivers: 

The piezoelectric receiver for telephone can not 
replace conventional magnetic receiver without 
circuit modifications. 


— » 
4 in i i 
ao ao 


Se 


fhed 


rmoore-sAs 


of 


d to a metal 
nm in diameter and 
ee 


aaie PROHNG! a4 SE-O en, 


hp + 


Ll gap18 + —-58¢ 

A ee Applications 
3s (0.2 to 0.6mm Buzzer element) @Home electric equipment, watch, toy 
consumption @OA equipment, calculator, camara 


nd no-noise due to non-contact @ Tweeter 


) Ng wic 
ZONETING wide frequency range 
Stor ace hI 


@ Maar v 
Dimes ‘ 
Zz t 
Mi Part Number Code 


Resonant Frequency 
(X10-'kHz) 


Size Material of Safin) 


Piezohlectric g_ | Piezoelectric Diameter(mm) Metal Plate (Terminal/Lead Wires) 
EFB | Acoustic Diaphragm 
Transducer -B- 30.1~40 
20.1~30 
po | 101=20 
10max. | 4 | Tin-Plated Steel 


=o" — 


Piezoelectric Acoustic Transducers »S|90S8iF 


aed 


@ Standard Products a 
2-terminals, External Drive Type I 90S8I9 


’ Resonant | Resonant | Capacitance Dimensions(mm) Metal Plate ~ 


Part ae C ¥ RT Ghiccnteas Ue 
(+0.5) | (£0.06) | Material | (mm) (£0.05) saqvT 

O23 Stainless steel 0.10 

0.38 Tin-plated iron 0.20 

0.43 Tin-plated iron 0.20 

0.43 Brass 0.20 

0.38 Stainless steel 0.15 1053 

0.43 Brass 0.20 WG 

0.33 | Stainless steel 0.10 | 

0.43 Brass 0.20 

0.53 Brass 0.25 

Ui Brass 0.25 

0.43 Stainless steel 0.15 2 

0.48 Tin-plated iron 0.20 e 


EFB-S10D21 
EFB-S10D42 108 
EFB-S77D41 15.0 
EFB-S66D01 15.0 
EFB-S64C21P 15.0 


EFB-S62C03P 6.2+1.0 300 15.0 
EFB-S57C21 57+10 320 21.0+01| 15.0 
EFB-S49C02P 380 

EFB-S46C04P 46+10 | 300 


22.5+0.1 15.0 
EFB-S46C07P 46+1.0 300 
EFB-S46C24P 46+1.0 200 
300 


27.0+015| 203 
EFB-S46C42 46+10 


27.0+0.1 20.3 


27.0+0.1 20.3 
27.0+0.1 20.3 


=" 
oO 


EFB-S30CO01V 2.500 27.0+0.1 0.43 Brass 0.20 
EFB-S30C42V 27.0+0.1 se 0.43 Tin-plated iron 0.20 
EFB-S29B02 29+10 250 26,000 | 347+02 25 0.53 Brass 0.25 
EFB-S27B01 | 2.7407 250 32,000 | 347+02 25 0.45 Brass 0.20 
EFB-S27B21 27+07 | 250 | 32000 |347+02] 25 0.40 0.15 
EFB-S16B01 16+05 | 1,000 40,000 | 34.7+02 25 0.28 Brass 0.10 
EFB-S15A01 | 15+05 | 2,000 35,000 | 50+02 30 0.51 0.20 
EFB-S11A05 11+05 | 3,000 35,000 | 50+02 30 0.46 Brass 0.15 
EFB-S07A03.—s- | 0.7+0.4 | 1,500 | 65,000 | 50+02 30 0.33 0.15 


@ Operating temperature range: —10 to 60°C 
® Storage temperature range: —20 to 70°C 
® Maximum input voltage: 30V 


H@ Dimensions 


External-Drive Type 


T' (Metallic Plate) 


2-Terminals Type 
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Piezoelectric Acoustic Transducers 


Mx + Standard Products 
3-terminals, Self Drive Type 


; BesonantdeResanant | Capacitance = Dimensions(mm) Metal Plate 
art No. Frequenc 
mi : ant ee D a C ‘3 va Materiay | TMickRESS: 
en (+0.5) | (+0.06) (nm) (+0.05) 
EFB-S59CO1F 5.9+1.0 | 350 =F 10000 | ator | 15 | 043 | Brass | 0.20 
EFB-S46CO4F 46+10 | 250 16,000 | 27+0.1 20.3 053 | Brass | 0.25 
EFB-S37CO3F BTL Dak -380\ col 20,000 | 27+01 | 203 0.38 | Brass | 0.15 
EFB-S33B21F 33+1.0 | 300 24000 | 347402] 25 | 0.48 |Stainlesssteel] 0.20 
EFB-S32B22F || 32+10 | 220 25000 |347+02| 25 | 0.55 _ | Stainless see | 0.25 
EFB-S31BO1F 3141.0 | 260 | 26000 [347+02| 25 058 | Brass | 0.30 
EFB-S29B22F IoZbshhdba 220 | 25,000 | 34.7+02 25. | 0.43 | Stainlesssteel| 0.15 
EFB-S20B01F | 29410 pone 194,000 | 347+02 [eee | _0.53 Brass | 0.25 
EFB-s2opo2F | 2921.0 | 220 | 25,000 | 347+02| 25 0.55 | Brass 0.25 
é EFB-S20A02F | 2.0+0.5 a 550 23,000 | 413+0.2| 25 0.58 Brass | 0.30 
EFB-S20A03F 20+05 | 700 | 25,000 | 413+02| 25 053 | Brass 0.25 


@ Operating temperature range: —10 to 60°C 
@Storage temperature range: —20 to 70°C 
@ Maximum input voltage: 30V 


@ Dimensions 


Self-Drive Type 


3-Terminals Type 
with feedback tab 


— 187 — 


Temperature 


Characteris 


~{c0.02 + faa} 


oe 


Damp Heat C 
(Steady State) 


Dry Heat 


Cold 


Temperature 
Cycle 


Continious 
Operation 


ties 


ig 


eS 
a= Dal 


ao. f) tau. Th LT ae 
Specimen shall be subjected to in an an ient of 4c 
and 90 to 95%RH for 250 hours and allowed to 
room temperature for 24 hours before t 
measure ments. . O44 


Specimen shall be subjected to in an ambient of 70+3°C | | 
for 250 hours and allowed to cool atroom temperature} 
for 24 hours before the Specified measurements. | Max.resonant frequency = 

(change: 410% © | - SOR GSear 
Max.capacitance chang 
+10% 


"0 8ese-84 
aa . 
I 0ACSC-EAs 
2D A0SE-E 
rascals 
-omseqoe 
| spsrole®@ 
muxeMy @ 


Specimen shall be subjected to in an ambient of -20+ 
3°C for 250 hours and stabilized at room temperature 
for 24 hours before the specified measurements. 


The specified temperature cycles following shall be 
repeated twenty times. 


Peried(minutes) 


mid a 
Max.resonant frequency —— 


change: +15% 
Max.capacitance change: 


| 
+0.8%/°C | 


Specimen shall be subjected to in an ambient tempera- 
ture of 25+3°C and 60%RH max. for 250 hours with a 
load of 3Vp-p, and 2048Hz. 


—~ W8aji— 


fp} pe0st NBS 
Pt He ‘ a 


OES HES 


Lf Y4) 4 


Application 
@ Receiver for telephone 
@\nterphone, chime 


@High sound pressure level 
@Provides clear sound for application of telephone 


(Type RT32G) 


72 


i Part Number Code 


Eleivi—(Rit}] LE) CL) Lu 


Diameter (mm) 


| Configuration 
EFV Piezoelectric G type 

Receiver |B | B type 

ea | type 
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Piezoelectric Acoustic Transducers oitosleossift 


W@W Standard Products 


is0ssi9 


Maximum Input SY! | 


Sound Pressure 


Impeadance Capacitance 


Part No. Frequency Range} Level 
(ane ax 1kH? (at 1KHz) (at 120Hz) Voltage 
Coupler:6cc 
EFV-RT32G03 104dB+4dB 1.8kQN+30% 75nNF430% 
EFV-RT331004 105dB+4dB 1.5kN+30% 105nF+30% 
- 107dB+3d 2.8kN +309 Pro 
EFV-RT331012 Og8 Kee 07dB+3dB 8kO+30% 60n Yo evan 
EFV-RT331021 107dB+3dB 2.8kQN+30% 60nF+30% 
EFV-RT331051 105dB+3dB 1.5kN+30% 105nF+30% 


2.8kK0+30% 6OnF+30% 


EFV-RT331131 105dB+3dB 


® Operating Temperature Range: —10 to 60°C, 
@Storage Temperature Range: —20 to 60°C, 


Dimensions 


EFV-RT32G03 EFV-RT331004 EFV-RT331012 


a 
6.4261 


EFV-RT331021 ERV-raSlOsi EFV-RT331131 


$33.4+0 2 


[-_— (0 


- Ss 


Unit: mm 


= #90 — 


Frequency 


100 200 500 1k 2k 
Frequency (Hz) 


5k 10k 


| a 
EFV-RTS3I01 = 
awe | 


70 
100 200 500 1k 2k 5k 10k 


Frequency (Hz) 


ER 66) 


—_EFV-RT331021 
, aa 200 500 1k 2k 5k 10k 
aoe Frequency (Hz) 
; 
EFV-RT331051 
100 200 500 1k os 5k 10k 
Frequency (Hz) 
3 EFV-RT33I131 


70 
100 200 500 1k 2k 5k 10k 


Impeadance(Q) 


100 
100 500 1k 2k 5k 10k 


Frequency (Hz) 


Impeadance(Q) 


00 
100 5001k 2k 5k 10k 
Frequency (Hz) 


Impeadance(Q) 


00 
100 500 1k 2k 5k 10k 
Frequency (Hz) 


Impeadance (Q) 


100 
100 500 1k 2k Sk 10k 
Frequency (Hz) 


Impeadance(Q) 


00 
100 500 1k 2k Sk 10k 


Frequency (Hz) Frequency (Hz) 
Wi Application Circuits 
WD Transmitter Th. Receiver 


“oi 


004-0 0-0-0000 
22 2) 20 19 16 17 16 15 14 13 


1.C. (AN6151K) 


i 0 
Receiver Poy 


(fl 
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Thick Film Chip Resistors TYPE ERJ 


Thick Film Chip Resistors sa 
Type ER4J: 1/10w, 1/sw, 


Matsushita Electric thick film chip resistors, very small, fz) 
thin and high reliable, have qualified metal glaze element 

on high purity alumina substrates coated by special glass. 

It enables to make sets compact and light weight. 2 ey | Ea 
The unique construction of termination prevents inner 

electrode from silver migration by special coating. 


A:2f A: if ira ff 


Oustanding Features 


@ Uniform Quality Reliable 
Fully automated process and severe quality-control 
system result uniform quality and consistent performance 
reliability. 
® Unique Termination 
No silver migration by unique construction of termination. 
@ Excellent High Frequency Characteristics 
Excellent high frequency characteristics compared with 
leaded resistors. 
@ Equivalent Specification 
EIAJ-RC-2690, EIAJ-RC-1009B, EIA-RS-481A 


Construction and Materials 


Termination (Inner) 


Protective Coating 


High purity alumina substrate Termination (Between) 


Resistive element 


Termination (Outer) 


ERJ-860801 
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a 


Thick Film Chip Resistors TYPE ERJ 
p Rees! Specifications Power Derating Curve 
iis : For resistors operated in ambient temperatures above 
a’ 70°C, power rating must be derated in accordance with 
L the curve below. 70°C 
yy We | waza 100 
=> 80 jects ee} 
W = 
3 60 ee 
a 
3 40 = 
t 3 
rs 720 aa 
i 125°C 


@) 4 ile 
—60 —40-20 0 20 40 60 80 100 120 140 160 180 


t ’ : 
_55°C Ambient Temperature (°C) 
Max. |Dielectric Resistance ; ; : Net 
Max. A : Dimensions: mm (inch) ; 
Type No. RCWV Over- with- Range(Q) Weight 
(Note 1) load | standing per 
; Voltage | Voltage 1,000. pcs. 
ERJ-6 150V 200V 1 0.40 
1 | 5.6M +0.25 4g 
| ope (.0088 Ibs.) 
Rated current: 2A + 
Enero (Resistance value is lower than 50m) 
1 10 | 1M 
ERJ-8 200V 400V 500V + 
5 1 | 5.6M 10 g 
(.022 Ibs.) 


Rated current: 2A 
(Resistance value is lower than 50mQ) 


: ERJ-8GEO 


Note 1. Rated continuous working voltage (RCWV) shall be determined from 
RCWV=/Rated Power X Resistance Value, or Max. RCWV listed above, whichever less. 


Explanation of Part Number 


ElRt|-[e] (ele) &) | bee! 


Common Code Size, Rated power, Tolerance & TCR Packaging 
Chip Resistors 6GEYJ | 0805 size 1/10W +—5% Tape & Reel 
6ENF | 0805 size 1/10W +—1% 100ppm S | Paper punched tape 
7 Plastic Reel 


6GEYO | 0805 size chip jumper, 50m ohm max. J 
8GEYJ | 1206 size 1/8W +—5% 

BENF | 1206 size 1/8W +—1% +—100ppm 
8GEYO | 1206 size chip jumper, 50m ohm max. 


Norminal resistance value code 


following. 
"R” Indicates decimal point. 


Jumper is coded as ehOL@) 


The first two(three) digits are significant figures of resis- 
tance and the third(fourth) one denotes number of zeros 


145ohm is indicated as "150'(5%)and "15RO"(1%). 
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cid fl | oo 


F ACE 


LS Ce aa 


hita Ele 


b 


Dimensions | =) “ | — = se “ : | ie 
inch 7.008+0.079 | 315040039 | 0.512+0020 | 0472+0059 | 03944 


Paper Carrier Tape P, 


175401 
(.069+.004) 


Dimensions 


Lee 3.5£0.05 40+0.1 4.0+0.1 2.0+0.05 
0.138 +0.002 


0.05925 0.157+0.004 | 0.157+0.004 | 0.079+0.002 


Note: anf 
1. Dimensions A and B of the chip pocket and the thickness of tapes shall be defined separately. = | 
(reference) ) 
6G type: A=1.60+0.15 mm (0.063+.006), B=2.5+0.2 mm (0.098 + .008) 
8G type: A=2.0+0.15 mm (0.079+.006), B=3.6+0.2 mm (0.141 +.008) 
2. Cumulative pitch tolerance for feeding holes and chip pockets shall not exceed 0.2 mm (0.008 inch) over 10 pitches. § 
3. Sectional configuration and tape materials are not defined for the time being (reference). Section of carrier tape. 


to peel away 


cover tape 


paper tape 
VI PZLALAULLA bet kbd oe a ‘LD GSE ID DSM OF 


NTR RSIS ERS 


IT SE EF EEE DE AE SE AST AP LEP SBE SE SIE DE BET LD EP OF LG SEBEL RE PE TT AE I Ps 


cover tape 


Thick Film Chip Resistors 


4. Carrier tape shall be flexible enough to be wound at minimum radius of 40 mm. (1.57 inch) ; 
5. Approximately 250 mm (9.84 inch) leader shall be provided at each end of the tape. 
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Resistor Networks, Low Profile | TYPE EXB-F 


Resistor Networks, Low Profile 
Type EXB-F 7 


| Petree Common Terminal Isolated Circuit 

| @ Low Profile............-.000. 195”(4.95mm) max. seated height 

~ @Highly stable thick film.... Equivalent to MIL-R-83401 SNRAOA 
WLOW-T-G-R ros scceeccesvcce ees +200 ppm/°C (Standard) | 


T.C. Tracking 50 ppm/°C typical 


@ Tough construction ........ Centralized clipping terminals on 
a thick alumina substrate Line Terminator 
@ Compact package .......... A short body length which can 
be inserted onto PC Board with 
1” pitch sequentially ShARABA 1 | : | | | : | . 
~T 195 max. J 444 aul 


(4.95 max.) 


, .100 


(2.54) 
@ Automatic SIP insertion capability 
Available for automatic insertion machine, contained either 
in stick magazines or in taped and boxed 


Standard Circuits n: Number of pins, 14 pins in max 


3 to 13 resistors:(n-1) resistors 


3 Custom Circuits 


Line Terminator (Code | A i 
EAR Fini Tor | 160/240 | 
Typlcalina tsbit atm Sresistors.| 7021807300. 
| TO3 | 220/270 


10 pin— 16 resistors | he =I 
| T04 | 220/330 


[ T05 | 330/390 
[T06 | 330/470 
| TO7 | 330/680 | 
| T08 | 1.5k/3.3k | 


[ TOS | 3k/6.2k | 


EXB-F, 860801 
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Resistor Networks, Low Profile TYPE EXB+I ee 


| Part No. | Pins | Dimension A max. inch(r 
EXB-F4 | 4 386( 9.80) 


Dimensional Configurations — Dimension: inch (mm) 
Dimensional Tol.: + .005(0.13) 


Symbol mark 


254 mar) Exp ori 586 (12.34) | 
EXBIRG Gant 586 (14.88) 


rexe-ra | 8 | _—-7e6(1996) «| 
rexe-ro | 9 | _886(2250) 
986 (25.04) 


i 


EXB-F11 1.086 (27.58) 


195” max. 
(4.95 max.) 


135-01 i 
010+ .005 
(3.43 - 0.25) tt (0.254 + 0.13) 


045 100+ 01 (05 0.12) 040 + 01 EXB-F12 1.186(30.12) | 
0. (1.12 + 0.25) 
(C1 91254 Da shigeia aa EXB-F13 1.286 (32.66) 
* Leads are on center EXB-F14 1.386 (35.20) . 
Marking 
Common terminal type Isolated type Line Terminator 
(1) (2) (3) (4) (5) (1) (2) (3) (4) (5) (1) (2) (3) (4) (5) 


(9 E4.7kQ 8243 | 8 V10kON 8243 B WT04 8243 
*K2 


160/240 
TOS 330/390 
TO9 


Bar identifying pin No. 1, making the defference below 
Symbol mark manufactured by Matsushita (over 7 pins) 
The type of circuits 

Resistance value with three digits, or terminafor code 
number (32) 

(5) EIA Date Code 


(1 
(2 
(3 
(4 


330/680 


1.5k/3.3k 
3k/6.2k 


Explanation of Part Numbers 


[E | [x] [B}—[F] 


New Low Profile 
F series 


4 
ee 


Code 


Resistance Value 


The first two digits are Example 

significant figures of 3309 : 331 
resistance value and the 4.7kQ: 472 
third one denotes the 22kN : 223 
number of zeroes following: | 100k: 104 


Tolerance 


Isolated 


| Line terminator 


| 
Line Terminator Code No. 


Code] R,/R, [Code] R,/R, | Code 
160/240 220/330 330/680 


TO3 | 220/270 330/470 | TO9 3k/6.2k 


T02 | 180/390 330/390 
T06 
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Trimmer Potentiometers 


Trimmer Potentiometers 
Cermet Series 


Mi Cermet Cross Reference 
@ Panasonic Cermet Trimmer Potentiometer Line-up 


Cross Reference 


Panasonic Resistance Cross Reference 
C.R.V. Wattage Rating 1 
Part number Tolerance Bourns Beckman Spectror 
EVM-MAG +20% 3% max. 0.5w (70°C) BoeSP 
EVM-MBG +20% 3% max. 0.5w (70°C) ra ee pia be 
EVM-MSG +20% 3% max. 0.5w (70°C) | 
EVM-SOG +20% 3% max. 0.5w (70°C) 3329H | 62P/82P/61P 62-1-X/65Y 
EVM-QOG +20% 3% max. 0.5w (70°C) 3329P 62M/61M 62-3-X/65P 
EVM-Q1G +20% 3% max. 0.5w (70°C) 3329S 61PA/62PA/82PA | 62-2-X165X 
EVM-C7G +10% 1% max. 0.75w(70°C) 
EVM-CEG +10% 1% max. 0.5w (70°C) 3299W/3296W 66W/68W 64W/52W 
EVM-CFG +10% 1% max. 0.5w (70°C) 3299/3296X 66X/68X 64X/52xX 
EVM-MOF +10% 1% max. 0.5w (85°C) G386P 72P 63P 
EVM-M1F +10% 1% max. 0.5w (85°C) 3386H 72RX 
EVM-31G +25% 1% max. 0.3w (70°C) 3306W 
EVN-36C +25% 1% max. 0.8w (70°C) 3306W 
Carbon Series 
Mi Carbon Cross Reference 
@ Panasonic Carbon Trimmer Potentiometer Line-up 
Panasonic Resistance Cross Reference 
Wattage Rating 
Part Number Tolerance Piher . CTS | Murata 
EVN-K4A +/—30% 0.1w(50°C) PT10V U-260/265 | RVA-0911V-306 
EVN-KOA +/—30% 0.1w(50°C) PT10H(2. 5) ~ X-260/265 | RVA-0911H-304 
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EVM- MAGA 01BX: Kuttete hay ROE aOR 

EVM- MBGAOIBXX. i | Stand ‘Up. 
EVM-MSGAO1BXX. . . . .Lay Down \ = 
Note: To complete part number, please add ~sebitanicepradtt ad } 


@ Dimensions 
EVM-MAG 


Driver Slot 
0.6WX2.5LX1.0D 3—0.5+0. 1Dia. 


0.848: 'Dia. x3 
Adjusting 
| ie 


3x0.849-'bia. 


of) ree 


P.C.B. piercing plan P.C.B. piercing plan P.C.B. piercing plan 
(pitch tolerance+0. 1) (pitch tolerance+0. 1) (pitch tolerance+0.1) 


@ Specifications 


Items EVM-MAG/MBG/MSG 
Resistance Range 100 to 2MQ 
Tolerance aL STD +20% or +10% Avail. 
Taper jap Linear 
Residual Resistance | 1% or 20 (whichever is bigger) 
Wattage Rating O.5W max. at 70°C 
Voltage Rating 200V max. 
TCR + 100PPM/°C 
CRV =e }s 3% or 30 (whichever is bigger) 
Rotation Torque 100 gf-cm max. 
Stopper Strength 300 gf-cm min. 
Rotation Angle 230° nom. 
Operating Temperature 55 Goto 120 { 
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Trimmer Potentiometers 


» 6MM Dia. Industrial Grade Sealed Type 


~  EVM-SOGAO1 BXX peas Lay Down Version, Top Adjust. 
EVM-QOGA01BXxX...... Lay Down Version, Top Adjust. 
EVM-Q1GA01BXX...... Stand Up Version, Side Adjust. 


Note: To complete part number, please add resistance code (2 digits). 


EVM-S-EVM-Q Series 


Dimensions 


EVM-SOG 


EVM-Q0G 


(unit: mm) 


EVM-Q1G 


3-90 4 


5+1 
9+0.5 


PCB piercing plan 


90*+ 1° 


@ Specifications 


sara 2 ey 


06W 13D Y 


6.35+0.5Dia 


6.35 + 0.5Dia 


Items EVM-SOG/Q0G/Q1G 
ee ee Range Meal Eh Humidity (40+2°C, 90 to 95%R.H. No Load) 
r Tolerance STD +20% or +10% Avail. x! 4 
f 0 SS = 
Taper Linear cr 1 500 1000 1500 2000 
- (Hr) 
Residual Resistance 1% or 20(whichever is bigger) OG Ai) ceeare-No-toad) 
Wattage Rating O.5W max. at 70°C acl 
lh} 
? | tamer eee Sanita int ek! oi eadeebat banal 
Voltage Rating 200V max. C 0 aa — os an 
TCR +100PPM/°C ae om 
CRV 3% max. Load (70-+2°C, Rated Load 9'8 Hrs OFF) 
Rotation Torque 20 to 200g-cm 2) 4 
? ee 
Stopper Strength 500g:cm min. > ‘i 500 1000 1500 2000 
‘ (Hr) 
Rotation Angle PTO 
Operating Temperature = bE“C-tO— 120°C 


Sess nnn LUE 
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Trimmer Potentiometers EVM-7-EVM-C Series 
4MM & 3/4’ Industrial Grade Sealed Type MMO { 
EVM-C7GA0O1BXX..... 3/4” Multi Turn, Side Adjust. 2-MV3 
Note: To complete part number, please add resistance code (2 digits) -MVa 
H@ Dimensions (unit: = 


EVM-C7G 


Adjust slot 


mie Sat Se: 4 
ra 


3 
a | oJ] Shaft side 
Su 


Wear 


P.C.B. piercing plan 
(pitch tolerance+0.1) 


—@ Specifications 
Items EVM-C7G 
“oe _ Resistance Range | 100 to 1MQ 
Tolerance | +10% 
Taper | Linear 
Residual Resistance 1% or 20 (whichever is bigger) 
: Wattage Rating 7 | 0.75W max. at 70°C 
Voltage Rating doi | ~ 300V max. 
Se | AG | +100PPM/°C 
<a CRV ses = 1% or 10(whichever is bigger) 
Rotation Torque | 360 gf-cm max. 
Stopper Strength sd Wiper Assembly idles 
Tan, Rotation Angle | 15 +3 turns 
Operating Temperature _—si| —55°C to +125°C 
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Trimmer Potentiometers 


EVM-C Series 


e 3/8” Industrial Grade Sealed Type 


EVM-CEGAO1IBXX. .... Multi Turn, Top Adjust. 
EVM-CFGAOIBXX..... Multi Turn, Side Adjust. 


Note: To complete part number, please add resistance code (2 digits) 


Dimensions 
EVM-CEG 


EVM-CFG 


(unit : mm) 


0.8%8-'Dia. x3 


P.C.B. piercing plan 
(pitch +0.1) 


> i Specifications 


0.6WX0.70, 


0.8*§-'Dia3 


P.C.B. piercing plan (pitch +0.1) 


Items EVM-CEG/CFG 
Resistance Range 100 to 1MQ 
Tolerance ao MOS 
Taper 1 Linear 


Residual Resistance 


3% or 19 (whichever is bigger) 


Wattage Rating 


0.5W at 70°C 1000 Hrs. 


Voltage Rating 


200V max. 


TCR 


+100 ppm/*C 


CRV 


1% or 10 (whichever is bigger) 


Rotation Torque 


360 gf-cm max. 


Stopper Strength 


Wipe assembly idles 


Rotation Angle 


20283 turns 


F Operating Temperature 


= ZOOL — 


eta Crip (0 Pay ay ato 


Trimmer Potentiometers 


EVM-M Series" 
3/8” Industrial Grade Sealed Type al “eve 4 
EVM-MOFAO1BXX..... Lay Down Version, Top Adjust, Single Turn. = 
EVM-M1FAO1BXX..... Stand Up Version, Side Adjust, Single Turn. )-MVa 
Note: To complete part number, please add resistance code (2 digits) r + sto 
Mi Dimensions (unit : mm) 


EVM-MOF 


EVM-M1F 


Adjust slot 0.7W x 9.5L x 1.2D 


*°3 Dia x3 


Tz 
wo 


i) 


P.C.B. piercing plan 
(pitch 0.1) 


@ Specifications 


Adjust slot 0.7Wx 2.5L x 1.2D ‘ 


Shaft side 


0. 828' Dia. x 3 t 


P.C.B. piercing plan 
(pitch 0.1) 


Items EVM-M1F/MOF 
Resistance Range 100 to 1 MQ 
Tolerance +10% 
Taper Linear 


Residual Resistance 


3% or 10 (whichever is bigger) 


Wattage Rating 


0O.5W max. at 85°C 


Voltage Rating 300V max. 
TCR +100PPM/°C 
CRV 


1% or 30 (whichever is bigger) 


Rotation Torque 


360 gf-cm max. 


_ Stopper Strength 


500 gf-cm min. 


Rotation Angle* 


300° nom., adj. 


= Operating Temperature 


* Mechanical Rotation 300°; Electrical Rotation 270° 


was 8 Ca ORB BAAS. or 
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Trimmer Potentiometers 


EVM-31-EVN-36 Series 


6MM Dia. Cermet Dust-Proof Type 


EVM-31GAOOBXx. 
EVN-36CAO0BXX. . 


Stand Up Version, Side Adjust (both). 
Lay Down Version, Top or Bottom Adjust. 


Note: To complete part number, please add resistance code (2 digits). 


H Dimensions 
EVM-31G 


EVN-36C 


(unit: mm) 


Cermet Trimmer 
Stock Resistance Values 


Value Code 


1000 ie 
2000 2a 
5000 a 


2:55+0.05 2.520105 


W@ Specifications 


1+0.1Diax3 


Items 31G/36C 
Resistance Range 500 to 1 MQ ? 
Tolerance + 25% 
Taper Linear 


Residual Resistance 


2% max. or 10kKQ max. 
(whichever is smaller) 


Wattage Rating 


0.3W max. (70°C) 


Voltage Rating 100V max. 
TCR + 200PPM/°C | +300PPM/°C 
CRV 5% max. 
Rotationr Torque 5 20 to 250gf-cm 
Stopper Strength 300gf-cm min. 
Rotation Angle 200°+ 20° : 


Operating Temperature 


—20°C to +100°C 


2.5+0.05 2.5+0.05 
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1KOQ 13 
2KQ 23 
5KO 53 
10KQ 14 
20K, 24 
25K, F4 
50KQ 54 
100KQ 15 
200KQ ea 
250K he 
500K 
1 Meg.Q 
*2 Meg.Q 


3-0.8+0.15 


*EVM-SOG, QO0G, Q1G, MAG, 


High Temperature (85+ 2°C, No Load) 


g| 1 

fot 

a | At 

c 500 1000 

; 14 (Hr) 
Load (70+2°C, Rated Load }'2 jye oe 

OS 24, 

Oo | 

3 

e | 0 | ea NE PEE are re a oe nes ee pe ES ES GER ee 

> 500 1000 


~~ = » > - 
a ae 7 bc ~~ | : _ S 
et ete ote St rie (fos? —_ 


8MI 7 A C Ypen n- Fr ame 


‘i ee ak Pot 3 
EVN- RARAGSBIBEIDA.¢ ay C own Ve ‘sion, Top Adjust. 
..... Stand Up Version, Side Adjust. 


EVN-KOAAOOBXxX....... 


H@ Dimensions: 


EVN-K4A 


(Pitch+0.1) 


(Pitch+0.1) 


@ Specifications 
Taper Linear EVN-KOA and K4A 
Tolerance +30% Stock Resistance Values 
Working Voltage | 200V max. 
Power Rating eae 0.1w/ 50°C 


up to 1kM: 100 max. 
over 1kQ :5% total res. max. 
260° +20% 
30 to 300gf-cm 
0.8kgf-cm min. 
—25°Crtos + f/bt 


Residual Resistance 


Rotation Angle 


Rotation Torque 


Stopper Strength 


Operating Temo. 


I Ue ee ee a ee ea ee ee ee ee 
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Light Touch Switches EVQ-Q Series 


Light Touch Switches 


 5MM Square Dust-proof Type 


6MM Square Sealed Type 


EVQ-QS205K 
EVQ-QFRO2K 


@ Dimensions (unit: mm) 
EVQ-QS2 EVQ-QFR 


P.C.B. piercing plan (pitch +0.1) 


—O—9—- _ PCB. piercing plan (pitch + 
Mi Specifications M@ Switch schematics: 
Items EVQ-QS2/EVQ-QFA 
Switch Contact Rating DC15V, 20mA 
Chattering 3m sec. max. (when on) i 
Contact Resistance 50m. max./100m0 max. [ rqpeanipes 
Insulation Resistance 50MQ min. (DC100V) | 3 a] 3 
Withstanding Voltage AC250V (for 1 minute) rene te 
Switch Action ' S.P.S.T. Momentary push on 
Operating Force 130 + 30gf/130+ 40gf = 
Switch Travel (Stroke) 0.25 +0.1 mm _o 
Operating Life 100,000 min. - 
Operating Temp. Range —20°C to +70°C 


=o 


Ever 
moi ae 


nsions ~ EVQ-PXR 


4202 32 


Ty 


PCB. pier plan (pitch +0.1) P.C.B. piercing plan (pitch +0.1) 


@ Specifications @ Switch schematics: é 
Items EVQ-PXR/PYR 
Switch Contact Rating DC35V, 20mA 
Chattering 3m sec. max. (when on) 
Contact Resistance 50m max. 
Insulation Resistance 100MQ min. (DC100V) 
Withstanding Voltage AC500V (for 1 minute) 
Switch Action S.P.S.T. Momentary push on 
Operating Force 130 +40gf 
Switch Travel (stroke) 0.3+0.1mm 
Operating Life | over 1,000,000 operation 
Operating Tem. Rangee =20 Octotr-+7 OC ( 
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SINGLE OUTPUT SERIES 


V series 


K series 


V300 series 


Panasonic Single Output Power Supplies are offered Built to exceed all major safety assurance standards, 

in 52 models ranging from 15 to 300 watts. These sup- Panasonic Single Output Power Supplies also conform 

plies are compatible for a wide range of applications to FCC and/or VDE noise specifications. For detailed 

from Robotics and Environmental Control to Computer evaluation, the following pages provide specific infor- 

Systems and Digital Controllers. High switching frequ- mation each of Panasonic’s Series of single Output 
; ency and tightly controlled regulation provide efficient Power Supplies. 


dependable operation and superior performance. 


SS a SS 


Series Beet ear Out line of specification Safety | EMI 43 Size (mm) | Weight 
code Input (AC) Output (DC) OVP | OCL Approvals | FCC/VDE (HXWXL) | (kg) 
ETU-5K30 5V/3.0A - 
ETU-12K13 12V/1.3A — | Short | | 
K15W 85~132V UL/CSA | Class B 95X35x99 | 0.28 
ETU-15K10 15V/1.0A — | Circuit | | 
ETU-24K07 24V/0.7A _ | 
= 
ETU-5K60 5V/6.0A O | | 
ETU-12K25 12V/2.5A © | Short | | | 
K30W 85~132V . UL/CSA | ClassB | 95X35X117 | 0.33 
ETU-15K20 15V/2.0A O Circuit 
ETU-24K13 24V/1.3A O 
| 
ETU-5K100 5V/10.0A O | 
ETU-12K42 12V/4.2A O | Short | 
K50W 85~132V UL/CSA | Class B 95X37x159 | 0.48 
ETU-15K34 15V/3.4A O | Circuit | 
ETU-24K21 24V/2.1A O | 
ETU-5K200 5V/20.0A O 
ETU-12K80 12V/8.0A © | Short | 
K100W 85~132V UL/CSA | Class B 95xX50X183 | 0.65 
ETU-15K65 15V/6.5A © | Circuit | 
ETU-24K40 24V/4.0A O 
ETU-5K300 5V/30.0A O 
ETU-12K125 12V/12.5A © |Short |Remort | 
K150W 85~132V UL/CSA | Class B 95x 65x 208 0.9 
ETU-15K100 15V/10.0A © | Circut |Sensing 
ETU-24K65 24V/6.5A O 


a 
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‘eoy DEO 
“a 


[eiievesa [x [= 
“5w/60A |X bag 


12V/2.5A — 


_ | aavreoa | 
ees ey? Bl ex |_| 
[—swreoa | x | x | 
es~sev | _taws0a sf x | x | 
raavess | SO el 
7 sweoon | x | x | 
PT pavataT x | 
Pewaoa | x | heli 
ETU-15V200H o el UL/CSA Class A 130 83x 250 2.0 
|_ETU-12V250 42¥/25.0h.———_||_ ot Len 
ETU-15V200 170~264V se tiv Class A 130 83 X 250 2.0 
+OVE Over Voltage Protection ( 


*OCL-:-::: Over Current Limiter 
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s Switching Power Supply 


oe ee 


Multiple Output Series 


MN series 


Panasonic Multiple Output power Supplies are ideal 
for use in Medical and Instrumentation: Systems, Com- 
puters and Robotics. The compact size and light wei- 
ght of Panasonic Power Supplies make them well sui- 
ted for today’s space-efficient products. Our multiple 
output P/S are offered in 16 models, from 40 to 100 
watts accommodating a wide range of applications. 


MP series 


In addition, they conform to all pertinent FCC and VDE 
noise specifications Our Power supplies meet all the 
required Safety approvals as well as standard over- 
current protection. As an added safety benefit, over- 
voltage protection is also provided on the main output 
for MN, MP, MR and MS Series. For an itemized asse- 
ssment, the following pages contain specific details on 
each of Panasonic’s Series of Multiple Output Power 
Supplies. 


EE 
z ‘ | | | 
Series Di eimiios Out line of specification Safety | EMI Size (mm) | Weight 
code | Input (AC) Output (DC) OvP | OCL |Signal*| approvals | FCC/VDE | (HXWXL) | (kg) 
4 r - 
1 | 5V/0.5—3.0A | | | | 
85~132V Short | UL/CSA 
MN40W_ | ETU-3MNO4UP 2 | 12V/0.3—2.0A —- |_, | ClassB | 47.6X100X160] 0.35 
170~264V F Circuit TUV/VDE | 
3 | —12V/0.04—0.1A | | | 
t T T 1 7 
1 | 5V/1—6.0A 
[ Class B | 
ETU-3MPO1UP._ | 2 | 12V/0.5—2.5A | POR | 
r | (FCC) | | 
3 | —12V/0-0.5A_ | | | 
+ " eee See Ss Sete St | 
1 | 5V/1.0—-6.0A | : | 
t lass B 
ETU-3MP53UP 2 | 12V/0—0.5A POR | 
3|—12v/0-05A | ARS’ YOR) 
| ! i eet are 
sae 85~132V 1 | 5V/1.0—6.0A | Short | UL/CSA | ‘ oN 1 R 
P t . | 46.1X108X1 5 
SEES 170~264V | 2 | 12V/0.5—2.5A Circuit eal TUV Class B | 
3 | —12V/0—0.5A | (FCC) | 
a+ “ | 
4 | —5V/0—0.5A 
1 | 5V/1.0—6.0A 
2 | 12V/0.5—2.5A | | ClassB | 
ETU-4MPO3UP POR | 
3 | —12V/0-0.5A | (FCC/VDE) | 


cone | ale 


ETU-4MRO3UP 


85~132V 
170~264V 


MR75W | ETU-4MRO5UP 


| = Jsnort | oo, | uivesa | 
2V/0—0.2A | 
5V/1.4—7.0A x | 
2 | 24V/0.3—1.5A 

3 A x 


ETU-4MRO7UP 


ETU-4MRO9UP 


5V/2.4—12.0A x 
1 


2V/0.6—3.0A 92U 
ETU-4MS01UP zt 10} 
—5V/0—0.5A $ etsiugq 
—12V/0—2.0A | to tip : 
~s 
5V/2.4—12.0A ot be! 
UQIUO 
1 
2i6W 


wo 


2V/0.6—3.0A 


4 x 
ETU-4MS03UP ie 
—12V/0—0.5A 
5V/2.4—12.0A x 


85~132V_| 2 | 24V/0.3-1.5A 

Ms100W | ETU-4MS05UP 
Sime ia 3 | —5V/0—0.5A 
4 | 12V/0—2.0A 


15/2. 4a ZK 


2 | 24V/0.3—-1.5A 
ETU-4MS07UP 
Sigel 2V/0—O0i5A 


4 | 12V/0—2.0A 


1 | 5V/2.4—12.0A 
24V/0.3—1.5A 


Z 

ETU-4MSO0O9UP 
3 | —toV/0—O0F5A 
4 | 15V/0—2.0A 


* POR ------ Power On Ready 


12V/0—2.0A 


Class B 
(FCC/VDE) 


57.1% 114x210 


Short 
Circuit 


+— 


[so |= [= [bo | |= |» [oo [is [| >) 0] | | a 


* OMP: +9 Over Voltage Protection 
* OGL +-<-2 Over Current Limiter 
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* 1: 100V type * 2: 200V type. 


4@ 


cs — ‘ —— pat & 
| single Output Series Deratins | 
a é P 


Derating characteristics (convection cooling) 


x 
© 
D 
© 
= 
© 
= 
ss 
3 
a 
= 
ES 
eo) 


Ambient temperature (°C) 


Multiple Output Series Deratins 
MN Series 


Derating To (convection cooling) 


Output wattage % 


Ambient ner (°C) 


WMWarranty and RMA 


Return Material Authorization : All Panasonic products 
require a Return Material Authorization number prior to 
shipments to Panasonic. Before a RMA number will be 
issued a request must be sent in writing to PIC referencing 
purchase order number, part number, quantity and detailed 
reason for return. 


MP, MR, MS Series 


nade characteristics (convection cooling) 


Output wattage % 


Ambient temperature (°C) 


PIC warrants Panasonic Switching Power Supplies to 
Purchasers for a period of three (3) years from the date of 
manufacture (as indicated by the date code marking on 
each such product), or two (2) years from the date of 
original purchase from PIC, whichever is longer. 
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Miniature Audio Transduc : 


INTRODUCTION 


i 


Panasonic electronic audio transducers, and buzzers are compact, offer solid-state reliability, and can be mounted 
in a variety of ways. They can operate over a wide temperature range in a variety of equipment and applications. 
Their small size, and weight, low power consumption, inherent vibration resistance make them ideally suited for 
many uses proviously requiring bulky and expensive speakers or electro-mechanical devices. And like all Panasonic 


products they are backed by stringent quality-control standards and a name you can trust. 


APPLICATIONS 


Miniature audio transducers and Electronic buzzers: 


@®Burglar alarms 
@Paging systems 
@Smoke and fire 


detectors 


@ Gas (pollutant) detectors 


@Light and radiation detectors 


@ Data entry terminals 


MINIATURE AUDIO TRANSDUCERS 


® Various electronic equipment 
@ Alarm clocks 


® Telephones 


@\VTR cameras 
® Automotive warning systems 
@ Production machinery 


@® Test instruments 
@Cash registers 


@Fish finders 


®@ Metal detectors 
® Medical equipments 


Miniature audio transducers are very small and light, offer high efficiency, and consume very little power. Due to 
their total solid-state construction, they feature long life and highly reliable performance. Since they come with a 
variety of terminals, they can be mounted in different ways, including direct mounting on printed circuit boards. 


Miniature Audio Transducers for General Application 


Part No. 


Rated Input 
(m VA) 


S.P.L (dB) 
at 0.1m(4inches) 


Impedance 
(Q) 


Frequency 
(Hz) 


Terminal 


EAF-12RT04BB 
EAF-12RT04CC 


50 


85dB 


80 


2048 


Bent Pin 
Straight Pin 


= a fe eS 


Feature 


EAF-12RF04B 
EAF-12RF04C 


86dB 
(5OmW, 4.1kHz) 


350/4.1kHz 


3.8k~4.3k 


Bent Pin 
Straight Pin 


EAF-14RO6B 
EAF-14RO6C 
EAF-14RMO6CN 


93dB 
(SOmW, 2.5~3kHz) 


450/3kHz 


2.4k~3.3k 


Bent Pin 
Straight 
Straight 


Pin 
Pin 


Heat Resistance 


EAF-14RMO6CT 


EAF-14RO6CW 


93dB 
(SOmW, 2.5~3kHz) 


450/3kHz 


2.4K~3.3k 


Straight Pin 


Straight Pin 


Washable 
Washable 
Heat Resistance 


EAF-16RO02C 


95dB 
(SOmW, 2.5~3kHz) 


450/3kHz 


2.5k~3.0k 


Straight 


EAF-20R01C 


94dB 
(100mW, 1.8~2.5kHz) 


250/2kHz 


—— 215 = 


1.8k~3.0k 


Straight 


$2.3 


oa m4 


sine wave 1.5Vrms 
without baffle 


_ - 


~ (without baffle 


ee gp Ps. 
EAF-|4RO6B 
7 


EAF-| 4RO6C 
EAF-! 4RMO6CN 


sine wave 1.5Vrms 


without baffle 


EAF-| 4RMO6CT 


Sealing Tape 


) 25m 
fl Why 


EAF-| 4ROGCW 


ah wave 1.5Vrms 


without baffle 


EAF-|16RO2C 


sine wave eae) 
without baffle 


¥ 
Ih 


elit 


EAF-20ROIC 


11 04t 


(dB) 


~ 


TST 
Banast 


sine wave 1.5Vrms 
without baffle 


) 
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Electronic Buzzer 


Electronic Buzzers 50807 


= 


VOLTAGE (VDC) CURRENT (mA) ¥S,P.L(dB) | ACOUSTIC 
L 

PART No. Oy Tone Signal 
i Normal in. Normal (4inches) | Frequency 
with Baffle | (kHz) 


WEIGHT 


EAL-030A 2.8 Continuous 


EAL-O60A 2.8 Continuous 


+ 


PLAS} Continuous 


EAL-030B 2.8 Intermittent 


+ 


EAL-O60B 2.8 Intermittent 


—= 


EAL-120B 2.8 Intermittent 


* Normal’ operating conditions 


20.02 15:01 eGo 20.02 
(0.788) (0.591) (0.319) (0.788) 


(1.315 DIA.) 
? 33.4 
(102 BWIA.) 


(1.614 DIA.) 
—= 104 I 


(1.102 DIA.) 


a cre ey 
(1.272) (0.354) 


VOLTAGE (VDC) 


———— == = —— — 
| 
| 
| 


CURRENT (mA) *S.P.L (dB) ACOUSTIC 


I 


at 0.5m | Tone Signal WEIGHT 
Normal _ | (20inches) | Frequency g(0z) 


with Baffle (kHz) 


| | 
PART No. | 
| Min. | Normal 


EAL-039A | | | | | | 2.8 | Continuous | 25(0.88) 


EAL-O69A | 2.8 Continuous | 25(0.88) 
EAL-129A | 2.8 Continuous | 25(0.88) 


EAL-039B | 2.8 Intermittent | 25(0.88) 


| 
EAL-069B | 2.8 Intermittent | 25(0.88) 


+ 


EAL-129B | | | | 2.8 Intermittent | 25(0.88) 


| 
+ 


* Normal" operating conditions 


PEO 


NMI-54B 


Omnidirectional Electret Condenser Microphone Cartridge 


M_B4E Electret Condenser Microphone Cartridge 


WM-54B microphone series adopts newly developed structure to realize thin styie, high performance 
and inexpensive Electret Condenser Microphone. 
Also can be used for automatic soldering process to solder lead pins of microphone. 


WM-54B series are low voltage operation microphone (2.5V) and suitable for Tape Recorders, 


Telephones and Toys. 
New Product 


Models Sensitivity 


Typical Frequency Response Curve 


—66 + 3dB 
—64 +3dB 
—62 +3dB 


Relative Response dB 


—60 +3dB 


500 1000 
Frequency Hz 


2000 


5000 10000 20000 


—64+2dB 


| —62 + 2dB 


P Nped 65 
Terminal 2 
aN) 
oO 
i S 
Terminal 1 C) 
ih 5 | | 


Applications 


. Telephone and telephone answering devices 

. Built in microphones for tape recorders 

. Intercoms 

. Modems for computers 

. Completed microphones for redcording, 
testing, and monitoring 

. Hearing aids 

. Sonic controlled toys and sensors 

. Others 


Schematic Diagram 


FET Impedance 


converter Terminal 


Output 


+V 
Terminal 


Ground 


Shield Case 


RL=2.2kf (External re 


Sensitivity : 


Impedance: 
Directivity : 
Frequency: 


Max. operation voltage: 


Current consumption: 


Sensitivity reduction: 


S/N ratio: 


sistor) 


= to 


WM-54B 


Standard operation voltage: 


Specifications 


See above 
(0dB =1V/ubar, 1KHz) 


Low impedance 
Omnidirectional 
20-16,000Hz 
10V 

2.5V 

Max. 0.6mA 
Within — 3dB at 2V 
More than 40dB 


Frequency Hz 


—66+3dB 
—62+3dB 
—58+3dB 


—66+ 3dB 
—62+3dB 
+584 30B 


Terminal 1 Terminal 1 Terminal 1 
WM-034C Terminal 2 Terminal 2 Terminal 2 


*Providing +2dB deviation models in A, B and C type according to your request. Example : WM-034CY102 


(#622208) 
i 

Applications Specifications 
1. Telephone and telephone answering devices WM-034A.B.C 
2. Built in microphones for tape recorders = 6 
3. Intercoms 
4. Modems for computers See above 
5. Completed microphones for redcording, testing, Sensitivity : (OdB=1V/zbar, 1kHz) 


and monitoring 


6. Hearing aids Impedance : Low impedance 
7. Sonic controlled toys and sensors Directivity : Omnidirectional 
8. Others 
Frequency : 20-16,000Hz 
Schematic Diagram Max. operation voltage : 10V 
TEA Gate “= 2 VES Sa 7 Standard operation voltage: 4.5V 
4 | 
| : 
| FET. Impedance Current consumption : Max. 0.8mA 
; converter | Terminal my , sagt 
1 ECM -o Output Sensitivity reduction : Within —3dB at 3V 
| . . 
a) = S/N ratio: More than 40dB 
| 
— Ground 
ora ape pclae eyo anny rh A ae ¥ é 
RL=2.2kN (External resistor)(A.B.C TYPE) 


AiG 


Printers | EPT-1000 


7 

| The various types of serial printers can be produced 
: _by the combination of standarlized basic components 
and meet the application in various fields. 
According to your applications, you can choose the 
most suitable printer out of our standard models. 
Two types of this series are available; “H-series” with 
two step motors are for a graphic mode printing at 
high speed, and “L-series” with single one at lower 
cost. 
The three types of 58 mm, 80 mm, 112 mm in paper 
width are available for both types of H-series and 


L-series. 
Features Applications 
) @ High-speed printing of 7Opcs @ Measuring and analysis instruments 

@Extermely clear printing @ Medical equipments 

@ Quiet printing (Achieved by step motor driving) @® Copier of CRT 

@ Compact size and light weight @POS data communication peripherals 

@ Single operating voltage (DC5V possible for battery @ Microcomputer peripherals 
operation) 

@Low cost 


Printer Specifications 


; | | __keserles | | H Series __ | 
Item | HEPT- .|,. EPT- EPT- | EPT- EPT- EPT- Remarks 
“1014LWa(Gy* | 1019LWaIGy* | 1025LWaiGy' | 1014HW2 | 1019HW3 | 1025HW4 zl 
Printing Method Serial and thermal type | Serial and thermal type | ‘ 
— | — ~ i Character : Bi-directional 
Printing Direction | Left — right ia een ay 
| Logical Seek a bil ae 
Paper Width wa ae 58mm | 80mm | 112mm) 58mm | 80 mm | 112 mm | 
Character : 7 dots Vertical | : 
ae | Graphic - 8 dots Vertical | sane os ar ADVE Dana evilsstt3 
Character Construction | 7X5 dots 7X5 dots alec 
Character Size Crs OE | ZO VeTTM ren 
Total Number of Dots AS-2444 coppattog, | 256 [444 rit Cyaan || 256 [Hot bee: “ 
Vertical Dot Pitch - . BY | F : \ n P=0.33 mm a dl be ‘ ‘ —P=033 mm | _—sCVertical pitch 
Total Number of Dots | gg | gp serene ca Sie ey Ae Space : 1 dot 
Number of Characters per Line | -m 2 S | is co OV 
Printing Speed _ Tr 70 pcs kine nOetclO-pcs): rth 
Paper Feed System Friction hp Oc | Hea perkristiongiection a 933 
“Paper Feed Pitch + compensarans @:6084emm:  beBagtertsb00.33/4emMrom _ be down a0. bripleW 
“Operating Voltage(V) | 4.0~55 | 45~55 | 40~5.5 | 4.5~5.5 | AT FRC Terminal 
Weight(g) " © Ee I a OR pive OScultifurcidA | eer: 
84x40 | 10440 13640 | 96x40 11640 149 40 W X D 
So aes Wind lly x195 | x195 | xi95 | x195 x H 
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Printers - EPL-1000 
Shue 


High Speed 2 wel 
Thermal Line Printer EPL-1000 Series 


Enabling graphic printing at higher density as compared 
with the conventional serial head thermal printer. 
Printing speed is about 10 to 15 times faster than 
usual thermal printers. and lower noise, many other 
excellent features. 


Features 


@ High speed, 60 mm/sec. 

@ High-density printing of 6 dots/mm 

@ Small size, light weight and low profile 

@ Low noise 

@ Possible of both horizontal and vertical mounting. 
@Function of detecting the head up/down condition 
@Function of detecting the paper end (optional) 
@Function of detecting the head temperature 


Applications 


@ Measuring instruments, analyzers, ME equipment, 
data terminals and portable equipment. 


Interface 


@ Common interface to 60-mm and 120-mm paper 
width printers. 


Printer Specifications 


Specifications 
Item — —— — — Remarks 
a | andi! EPL-1003SWe (P)* | EPL-1004SW4 (P)* | 
Printing Method s92_issip Thermal 6 dots/mm_ | ' 
Character Composition _ bor Bi», Character printing 16X15 dot matrix Example 
Papers Width, caerpyteee fo ee ee 112mm | 
Effective printing Width 53.4mm | 106.86mm 
Total Number of Lateral Dots lotwin asewee Gots/ing 5 640 dots/line | 
Printing Number of 20 characters 40 characters 
| | Example 


Characters (15-dot printing+one-dot space) | (15-dot printing+ one-dot space) | 


a aaa | 
| 


Friction feed system 


Paper Feed System : 


Paper Feed Pitch _ 0.167mm (1/1 dot) 


= = 4 —_ 


Srintirgroceds 360dots line/sec - 360dots line/sec 
(Printed one time) (Printed one time) af 

Saaee [voltage | CRAVE | 2 

| Current | 760mA (680) | __ 760mA (680) | 
Paper Feed Force _ | nolfoh= Pe ay: g min. | ‘ | 
Weight _ | A 200g approx — | . 300g approx, 
External Dimensions _ 40552 34mm — Ex. 15852 34mm 

i de. 7 5 ‘ ae ae Normal temp. & humidity 

Life 3X10’ pulses MCTF 


* Rated energy 


¢ Paper end Senser (option) 


— Ar 


2 Printer Outside Dimentions 
a EPL-1003SW2 — 


EPL-1000 


3-#3.5 


Head Up Lever 
25+ 


Head Connector 


31.541 


S 


(Paper inserting Gate) 


MAX 47 
| 
| 


42.5+0.5 


53.4 (Printing Width) | | 


540.5. | | 60.5 (Paper inserting Width) 


%, 8341 a 
210+20 | 
O-—® 
3 MAX 29 Head Connector Fined’ Wei liavet tenes 
28 mt co ee ae 2 -_ si 
. coe \ 585 fe 2 d 124 bid 4:540,5° | 3-93.5 
, \ ‘ | 4) | oma ee: 1 | | = Motor 
A ee i T = 
\@ \ 2 | 
N | \a ie 
N \ \ 
wo \ \ 
a\5 | beet 
= > is 
# br 14 2 * 
= — QW + | & | : 
SS a ae 
Sie ae 
| / ae ae DF | 
| ®& we l2+0.5 w 17+1.5 
rs (Paper Inserting Gate) |___ __MAKY =| |1.541 = = - wee. —— - = — + a a : 
30+1.5 | 5+0.5 113.5'(Paper Inserting Width) sf | 9+0.5 =| ee Se SE 
ar x " pi —$—$ — —$$$$_$__—_—__—_—<— asa oa ea | | 
135+1 
10+20 7 
<2 


Interface Specifications 


Interface unit : EPL-R1010 Series 

This interface unit EPL-R1010 series is the control board for the High Speed thermal 
line printer EPL-1000 series. 

This interface, incorporating an 8-bit microcomputer, is responsible for : 

Receiving the data from the user’s system (compatible to Centronics or RS-232C) and 
controlling the printer. 

Applicable printers : EPL-1003SW2 (P) 2-inch printer EPL-1004SW4 (P) 4-inch printer 


Features The features of this interface unit include the following. 


(1) Centronics compatible, RS-232C compatible 
(2) One-line data buffer 
(3) 353-character generator 
(4) Self-testing function 
(5) Various kinds of control command 
(6) Compensatory function of applied energy to head 
o Head temperature compensation : Self-correction 
by thermistor control 
(7) Head heat control 
o Head storage control of thermal head. 
Checking the history of head coloring (up to 2 
dots before), the energy applied to the head is 
the controlled. 


Sa aay NAT ETE EA LT TLE ER A EE A PUTER is SLE ENTS WE Be LPO VB TARTVELS PAST SESE PAVESI ERY VERE OE ATT AEP 


» Printing rate control : 
Checking the ratio of presence and absence of 
head coloring, the energy applied to the head 
is controlled. 
(8) Protecting functions for the head 
° Head temperature protection 
head 
runaway of microcomputer 


> Protection of from breakdown due to 
(9) Motor protective circuit function 
© Protection of motor from breakdown due to 


runaway of microcomputer 


=a = 


; . by ——XVW 
7 ~ £¢ b pees | i (Da ‘ 

Enabling graphic printing at higher dens as compa 1 
with the conventional serial head thermal printer. wil 
Printing speed is about 5 to 6 times fas fer than usual : sii 
thermal printers. and lower noise, many other excellent 
features. | anne | & 


al 
— 


AY hart 


Features 
@ High-density printing of 6 dots/mm 
@ Small size, light weight and low profile 
@ Low noise 
@ Two-path system adapted to thick paper 
(Label Paper) 
@ Function of detecting the head up/down condition 
@ Function of detecting the paper end (optional) 
@ Function of detecting the head temperature 


Applications 


@ Measuring instruments, analyzers, ME equipment, 
data terminals and portable equipment. 


Printer Specifications 


Specifications 


ida EPL-1001SW2 EPL-1002SW4 es 

Printing Method Thermal 6 dots/mm | 
Character Composition Character printing 14X10 dot matrix Example | 
Paper Width 60mm 112mm 
Effective Printing Width a 53.4mm 106.86mm 
Total Number of Lateral Dots 320 dots/line 640 dots/line 
Brinig NiBAnRat Ze characters 44 characters 
Pala (10-dot printing (10-dot printing Example 

+4-dot space) +4-dot space) 
Paper Feed System — Friction feed system 
Paper Feed Pitch 0.167mm (1/1 dots) mi 0.083mm (1/2dot) 
printed“ pera 1339 dots line/sec 69 dots Tine/sec 

(2 divisions) (4 divisions) 
e Voltage | 24V+ 5% [3 24V +5% 

otor . 
Current | 230 mA (2102) 230 mA (2100) 
Paper Feed Force 50 g min. 
Weight 180 g approx. 280 g approx. 
| Refer to 
External Dimensions 1025230 mm 158X52x*30 mm Appearance 
Drawing. 
i" ¢« Normal temp. 

Life 3X10’ pulses MCTF & humidity 


« Rated energy 3 


=.220°— 


ah 


14.5+1.5 


eee nermer ten Head Up Lever 


107 (Printing Width) 13.8+1.5 


112.5 (Paper Inserting Width) 
135+1 


Unit : mm 


Interface Specificatfons 


Interface unit EPL-R1000 Series 


The interface EPL-R1000series is designed to control the line printers EPL-1000 series. This 
interface board including single chip 8-bit microcomputer, character generator, control 
program for printer mechanism and I/O interface control. Interface to host computer 
can get through centronics 8-bit parallel interface (Centronics Compatible). 


Features 
(1) Centronics compatible (7) Compensatory functions of applied energy to 
(2) Applicable for both mechanisum head. 
EPL-1001SW2 (2”) Variance of head resistance : by Dip SW. 
EPL-1002SW4 (4”) Variance of temperature : Self-adgustment 
(3) One line data buffer memory by thermistor. 
(4) 160 character generator (8) Protecting functions for the head. 
(5) Self testing function High and low temperature limit function. 
d (6) Various kinds of control command Stopping function at paper end and head 


up position. 
(9) Easy re-set function. 


TY LN TL ERE EA EL NE LO TI BLT SEB POE EL TE A ITE ETD ELL PEAT SEAWEED UL DMB BAe SLOPE A ELUTE WIS BET Ek DE EER ELT MEO GT 
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Printers =~ 


3-inch Printer 
Series EUY-3T 


A quiet thermal printer for 80mm width paper with the 
maximum printing capacitance of 40 characters per line. 
It is easy to operate and can be used for a wide variety of 
purposes because graphic printing is possible. 


Features 


@ Quiet printing due to thermal printing. Requires no ink 


ribbons. 


e@ 9-dot head capable of both graphic and character 


printing. 


@ Clear and easy-to-read printing due to 40 characters/ 


line on 80mm-wide paper. 


@ Economical to use a single 5V power source. Suitable 


for battery operation. 
e Bi-direction print-from _ left 
possible. 


Applications 


and from right-is 


e Output of hard copies of CRT displays 
e Peripherals of portable computers and personal 


computers. 


e Peripherals for measuring instruments and analyzing 


equipment. 
® Communication peripherals, etc. 


Specifications 
Items Specification Remarks 
Printing Method | Serial and thermal types | 
Number of Characters per Line 32, 40 1256, 280 dots 
Kind of Characters | Graphics, simbols and alphanumerics | 
Graphic printing 9 dots [8-dot graphic printing available. 


Printing Mode 


Character printing 7 dots (5x 7 matrix) 


Printing Speed 


1.2 lines/sec 


Recording Paper 
Feeding Amount 


9-dot Heigh 3.5mm 
7-dot Heigh 2.7mm 


Voltage ATW ea 
Mot k 1.5A (A 
ery | otor pea 5A (Average 0.2A) 
| Head 0.46A max/dot 
Life 1x 10® line (MCTF) Replacement of printing head required. 


Outside Dimensions (max) 


121W x 67D x 48.5H (mm) 


Weight 


Approx. 400g 


Recording Paper | 


Paper Width 80 mm ] 
TP50KS-5D (JUJO) | 
PS65B1 (HONSHU) | 


F200U7X (MITSUBISHI) | 


— fa 


+4 noilgsilenoiis: of noitudivpo< 
Bense SONI ISINnha lenne*rtt cdo 
"oa Mm soshsini 2oinotins: |: 
ab net ciclomer | 


Beluc (NOs 


0° 
0° 
eo 
oo 
o°o 
oo 
oo 
0° 
° 


Connector 


HU 200p2 L 13 
(ODK) 
Customer S ide 
1.5 FRC2-A20 
(DDK) 


Thermal paper 


45.2+0.5 


g 


20 Printer 
1 1/O Cable 


a ma 
: , Rubber cushion 
Unit: mm 


Arrangement of Connector Terminals 


(Connector of host system side) 


Pin No. Pin No. 
1 DATA 1 input 2 DATA 2 input 
3 DATA 3 input 4 DATA 4 input 
5 DATA 5 input 6 DATA 6 input 
v DATA 7 input 8 DATA 8 input 
fe) STROBE input 10 ACK output 
11 BUSY output 12 PAPER FEED input 
13 RESET input 14 L-SW output 
6 No connection 16 R-SW output 
17 = ST aT gat 18 ovo 
19 GND *2 20 GND *2 


Both *1 and *2 should be connected to +5V or GND. 


REN CEP EOE LE ESET RESELLER TE LEE IED PL EL, TT BORE ILE TS SR. TINS Se BERENS AEE BREE NE EL 
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Interface Units 


Series 351(EUY-PUD351A) 
for EUY-3T 


Contribution to rationalization of the designing this 
3-inch thermal printer interface series 350 is compatible 
with a centronics interface in both software and 
hardware. It can print characters when directly connected 
to various types of personal computers. 


Features 

e Multi-functions and compact size by use of 8-bit, 
1-chip microcomputer. 

Centronics interface. 

Hand-shake control of 8-bit data, STROBE and ACK/ 
BUSY. 

Built-in 1-line buffer memory 40 digits 
Alphanumerics (capital and small) and symbols 

128 characters 


Character and graphic printing. 

Bi-directional printing control. 

Equipped with paper feeding input. 

Both printer and interface are driven by mere 5V 
power source. 


Specifications 
ltems EUY-PUD351A 
Printer a t- EUY-3TS4028, 4029, 3238, 3239 
‘Number of Characters per Line i" ; 32-40 . 
~ Printing Direction Z | bi-directional 
Characters Code | ASCII, JIS-C6220 (8-bit parallel) 
nator ameter d | @When 1-line buffer memory is full. 
ee See = 2)During input of control code LF(OA), CR(OD) 
Data input | ae _8-bit Data active high 
Data = | Strobe Active low toaData plant start signal 
bagi input 
Aeon Ssical oe ‘Acknowledge | When data planting is completed a negative 
Signal Active low . 
signal joutput i Hots. pulse ts Output.) episinte 
Ready . High level when data are being planted and 
Active high : ; 
output ———— —___ printer is operating. 
DATA os y ace 4 
STROBE i ey | : 
Timing 
BUSY __| | herd Tre. || 
ACK UT 
Power Source : ] pee +5V +5% 4A max 
Dimensions < — 85(W)X 133(D)x22(H)mm 
Weight taxa Oe .. Approx. 1105 Yer ]) 
Operating Temperature os at tj ~~ 9=50T S* One 
environments Humidity ~ 380 ~ 90% RH at 40 
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EUY-10E/10T 


Aini Printer 
Series EUY-10E/10T) 


4+ 

Wide range of applications 

Extremely compact and lightweight compared to mecha- 
nical (impact) printers. They are economical in price and 
can be used for a wide variety of purposes such as 
recording computers, pocket calculators, CPU terminals, 
measuring instruments, analyzing equipment, medical 
equipment, microcomputers, etc. 


Features 

® Quiet printing. 

@ Small, lightweight, low power consumption and low 
voltage. Battery operation. 

> @ The character which is composed of the 7 x 5 dot 

matrix is easy to read. 

e@ Wide selection of character types allows usage for a 
variety of equipment. 

e A model permitting graphic printing available. 

@ 2 types-electrosensitive and thermal-are available. 


Applications 
e Computer peripherals, measuring instruments, medi- 
cal equipment, analyzers, fire and burglar alarms and 
> microcomputer peripherals. 


Specifications 
a 
Items So Se la ___Electrosensitive/EUY-10E_ | ‘Théernmal/EUY-10T — 
Number of Characters per Line ” is ih pe Pa: 10) RE a ml iC 
Kind of Characters ‘ __Alphanumerics and symbols ar SS 
Character Construction us| : eee xSdot matrix = 
Printing Speed [a ___ Approx. 2 lines/second 
Character Size i rane : : Height: Approx. 2.7mm el = 
Motor —24V+'8 Motor 24V+5% 
> Voltage | Head —24v+'9" | Head = —24V+5% 
Motor 100mA Motor 100mA 
Current (Average) | Head 100mA | eerie tA 
Life at cae, 10° lines (MCTF) ¥ =. 
| Width : 90.5mmmax. —. oe 
Outside Dimensions Height: 42.5mm max. 
: lob bE { Rent jo job me | Depth:40.0mmmax. OF} 
Weight a as | ___ Approx. CG a ee 
Metallized recording paper | Thermal paper 
hau ey et 30m | Width 60mm, Length 30m 
ilverno : ; 
Recording Paper (Honshu Paper Co., Ltd.) errata eee << acai 
2) Bosch RMP 8146 No.0674, 007, | 2) (Mitsubishi Paper Mills, Ltd.) 
001 (Robert Bosch GmbH) 3) 205PB (Ricoh Co., Ltd.) 
Operating Temperature Tat Oe SC 50C i en 


* Adriving interface is also available. 
Head driving and motor driving circuits as well as pick-up coil, 
> reed switch input circuits are built-in, and the printer can be 
operated by external TTL signals. 
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Printers - 


Dimensions 


Arrangement of Connector Terminals 


94 
Paper feeding wheel 


Rubber cushion 
78.8 
[/ 
(Sy 
KM 


No . Grounding lug Connector cable 


Flat cable 


Unit: men 


PC board Terminals EAisriesce Electrosensitive Thermal 
(Connector) number EUY «105 EUY-10T 
1 White | Reed switch | Reed switch 
2 Shield cable Pick up coil | Pick up coil 
3 | Shield cable, White | Pick up coil, Reed switch | Pick up coil, Reed switch 
are 4 | Red | Motor (+) Motor (+) 
a Black Motor (—) Motor (—) 
6 Pink Head common (Ground) —_ 
(Only EUY-10E) Roller electrode 
| 7 —_— | pore Se boat 
8 a 1st dot of the head (—) 1st dot of the head (—) 
g + 2nd dot of the head (—) | 2nd dot of the head (—) 
| 10  —— | 3rd dot of the head (—) | 3rd dot of the head (—) 
Ng-2 1 — 4th dot of the head (—) 4th dot of the head (—) 
Lies —— | 5th dot of the head (—) 5th dot of the head (—) 
13 = | 6th dot of the head (—) 6th dot of the head (—) 
14 — 7th dot of the head (—) 7th dot of the head (—) 
7 150i ; — = af — Head common Ground(+) 
1st dot 
S) 
7th dot 
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> Specificatios 


Series 700 (EUY-PUD700) 
‘for EUY-10E/10T 


EUY-PUD700 


A compact interface unit for driving printers employing a 
4-bit, 1 1-chip microcomputer for the control of EUY-10E 


and EUY-10T printers. 


Features 


@ Multi-functions and compact size due to an employ- 


ment of a 4-bit 1-chip microcomputer. 
@ 8-bit parallel/byte serial method 


e Alphanumerics and symbols (based on JIS-C6220, 


ASCIl) 


@ Built-in 1-line buffer memory 
@ All inputs/outputs are on TTL level (negative logic). 

Built-in pre-up resistance. 
e Built-in breaking order circuit for +5V, —24V power 

source turning on. 
@ Unification of a printer and an interface possible. 
@ Low current consumption. 


Type of Printer 


It has built-in functions of 
shake-hand data transfer control, 1-line buffer memory of 
an 8-bit parallel data as well as 128 kinds of character 
generation which is the same as ordinary terminals. 


Number of Characters per Line 


_Electrsensitive/EUY- 10E _ Thermal/EUY- 01 | 
16, 20, 32, 40 | 16, 20 


Kind of Characters 


128 alphanumerics. and symbols 


Character Code 


ASCII, JIS-6220 
All control codes(0X) shall be CREE 


Data input Tet active low (8 bit parallel/byte serial) Fin=1(DATA BIT. 1~8) 
Data Strobe input Pe acts low Fn=1(STRB) 
Transmission Acknowledge output TTL active low (response to data input) Fout=10(ACK) 
Signal "Ready output ‘oem aa active low Fout—10(RDY) : 

| Char. scale (Freq. div.) iaiows 1620 high:---32, 40 at SW1=ON Fin=1 
enriai | Char.scale(Freq.div.) | SW1 ON-----16, 20 mk aihiseG2i 40) 
Switching Model selection | SW2 ON-=-011, 311 OFF 012,312 

as —+5V+5%(110mA typical) | + -5V+5%(110mA typical) 
Power Source —24V +'2%(300mA max. while | —24V+5%(1A max. while printer 


printer shall be operating.) } shall be ¢ operating.) 34 


1) Shakehand asynchronous input by STRB and ACK signal. 


) 
1) Printer head shall be driven. either b by input of control codes (OX) 
) 


Width ; 67mm 
Depth : 130mm 
Height - 20mm 


Data input 
2)STRB signal input. 
Operation = 4 =e a 
Print command = 
| 2 Detection of full level of 1 line buffer memory. 
Dimensions 
Weight ; 


Approx. 100g | 


Operating Temperature 


O= 50°C 


DATA 8Q 
‘ane 
cats neuen Easy Cae 
DATA 4 
Sek a 


foals 
DATA 20 
cars CEi Gr 


ee 


STROBE 1 


+ 
Power Source 


DATA BIT1~8 


At the time of detecting READY LOW signal from the printer 
system, the data source system feeds an 8 bit character 
code on data bus and transfers STROBE LOW signal to the 
printer. The printer circuit, receiving the STROBE LOW 
signal, acquires data in a built in buffer memory and 
transfers ACK signal at the completion of memory. 

As STROBE signal for the last character (16 the character 
in case of the above timing chart example) drives printer 
head to scan and ACK signal is output after RDY HIGH 
level signal is transferred, data feeding from the data 
source is retained till completion of one line printing. 
This off-line operation of the printer for the period of 
printing will be convenient for versatile system design. 
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control 
circuit 


width input 
Controller circuit 


input 
circuit 


Approx. 500ms 


Printing 


Motor me oe 
Pulse ick 2 
: Pickup e 


printer 


aca 
bnis erwit i 


io-f tid-) 676% 
vd) oil ic 3 8 
omunsriquy © 
(HOBR 
|) oetlu®] @ A 
Huge Hie © 


Pin No. Pin No. 

1 GND A (GND) 

2 DATA BIT 1 B DATA BIT 5 
3 DATA BIT 2 C DATA BIT 6 
4 DATA BIT 3 D- DATA BIT 7 
" DATA BIT 4 E DATA BIT 8(MSB) 
6 READY ie STROBE 

fe ACK H CHAR -SCALE 
8 J 

9g © 24V K 
10 L 
11 M 
se N 
13 P 
14 R 
15 +5V Ss (+5B) 


Panasonic Industrial Company 
Div. Of Matsushita Electric Corp. of America 
Electronic Components Division 


(Headquarters) 

Two Panasonic Way 
Secaucus, NJ 07094 
Tel: (201)392-6142 
FAX: 201-348-7849 


* 
+ 


aie Sec ee 
i] eR: = 
-~ 7 s , * 


Me 
#5 *4 


— (Eastern Regional Office) 
One Panasonic Way 
Secaucus, NJ 07094 
Tel: (201)348-5232 
FAX: 201-392-4441 


(Central Regional Office) 
425 East Algonquin Road 
Arlington Heights, IL 60005 
Tel: (708)981 -4837 

FAX: 708-593-3794 


(Western Regional Office) $s, q 


6550 Katella Avenue 
Cypress, CA 90630 : 
Tel: (714)373-73e2 4% 


FAX: 714-373-7323 


